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New Model 38-A 


Electrophoresis Apparatus 


Pattern Prints in 60 Seconds 


FEATURE S: 


@ Land Camera—pictures of patterns ready in 1 minute—slides, 
duplicates, etc., easily made from the original. 

@ Top-side viewer—for convenient observation of pattern forma- 
tion and ordinary film photography. 

@ Cylindrical lens viewing system—entire pattern is visible to the 
operator in the ground glass screen. 

@ Sealed schlieren cell—eliminates fogging and need for dry air 
pump. 

@ New source light assembly—15x the intensity of the old. 

@ Improved entrance and exit slits—provide optimum illumina- 
tion and resolution. 

@ Simplified power supply—now built into the instrument as 
standard equipment. 


In addition, the new instrument retains the important ad- 
vantages of the well-known Perkin-Elmer Model 38 Electro- | 
phoresis Apparatus, now used in hospitals and laboratories 
throughout the world. 

Overall size is 65” x 16” x 20”, weight is 100 pounds; the in- 
strument mounts on an ordinary laboratory bench. 

Two sizes of cell are available: 2cc and 6cc. 

Priced lower than any comparable instrument—$2350. 


For complete details write: 


The Perkin-Elmer Corporation, 
840 Main Avenue, Norwalk, Connecticut 
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2 biochemistry texts from 


sixth edition — 


Harrow and Mazur’s Textbook of Biochemistry 


new book — 


The authors’ experience as teachers has enabled 
them to present the fundamentals of biochemistry 
in an interesting, yet systematic and thorough 
manner. 


Part of the book’s continued success is due to its 
superb organization. The student is lead into each 
succeeding discussion fully prepared by what has 
gone before. Well-selected references and an exten- 
sive bibliography at the end of each chapter further 
enhance this text, long a standard in the field. 

By Benjamin Harnow, Ph.D., Professor of Chemistry; and AsraHam 
Mazur, Ph.D., Associate Professor of Chemistry, College of the City 


of New York. 563 pages, 6” x9”, 131 illustrations. $6.50. 
: Sixth Edition! 


Cantarow and Schepartz’ Biochemistry 


In this new text, the authors discuss organ’c and 
physical chemistry in direct relation to their appli- 
cability to phenomena of biological significance 
not in an abstract manner. It is written specifically 
for first year medical students. 


Each subject is dealt with in its entirety. Detailed 
discussions of subjects are preceded by a broad out- 
line of the main aspects of the subject in question. 
Extensive cross-references enable the student to find 
the information he seeks no matter what direction 
his thinking takes—saving him valuable time. 

By Asranam Cantarow, M.D., Professor of Biochemistry; and Ber- 


narp Scnepartz, Ph.D., Assistant Professor of Biochemistry, Jefferson 
Medical College. 848 pages, 6” x 9”, 163 illustrations. $11.00. New! 


W. B. Saunders Company 
West Washington Square, Philadelphia 5 


29 Ocroper 1954 


Saunders 


1A 


‘By 
a 
fi 
7 
. 
. 


GARCEAU ELECTROENCEPHALOGRAPHS 


A.C. Operated No Batteries 
Inkless Writing Require no Shielding 
Shipped Ready to Run Prompt Delivery 


THE JUNIOR GARCEAU 
ELECTROENCEPHALOGRAPH 


A simplified yy instrument for recording electrical 


potentials of the brain, Built-in interference eliminators - 
mit use anywhere. Inkless records—no photography or fim 
development required. I with any 
2 of the 10 leads. Price $575.00 complete. 

All Garceau Electroencephalographs operate en- 
tirely from the 115 volts 50 or 60 cycle power lines. 


ELECTRO-MEDICAL LABORATORY, INC. 
SOUTH WOODSTOCK 2, VERMONT 
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decide for yourself by investigating the 


@ Color and contrast variable 
@ Measuring facilities 


AND 
these UNIQUE FEATURES 


justment 
@ Full range of Magnifications 
@ No Immersion of lenses required 
@ High Light Transmission 


@ Continuously variable phase contrast 


DOUBLE REFRACTING 


INTERFERENCE 


MICROSCOPE 


by BAKER-LONDON! 


@ Instant change-over to normal bright field without disturbing the interference ad- 


@ Simple handling and complete stability and reproduceability 


For full details on this TRULY NOVEL development write to 


C. A. BRINKMANN & CO. 
378-380 Gr. Neck Rd. 
Great Neck, L. I., N. Y. 
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G.A.B. Interference Filters 


(Made in Switzerland) 
for isolating narrow spectral bands 
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Spectral Range: 400-900 millimicrons 
Spectral Width: 12-15 mu, Transm.: 45-30"o 
Size: 2” x 2”, Other sizes on order. 


For 
Flame Photometry and Color Densitometry 
Microscopy and Photomicrography 
Colorimetry and Fluorimetry 
also in reflectometry, light scattering measurements, 
microcolori refr polarimetry, and in 


metry, 
other fields requiring monochromatic light 
and near-infrared range. 


Write for Bulletin #180 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


PHOTOVOLT Densitometer 


for 
Partition Chromatugraphy 
and Paper Eiectrophoresis 


A photoelectric precision instrument for the 
rapid and convenient evaluation of strips and 
sheets of filter paper in partition chromatog- 
raphy and paper electrophoresis 


Write for Bulletin #800 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 
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APIEZON 
@ Oil @ Greases @ Waxes 


for Dependability in High Vacuum Work 


Distributed in the United States by the James G. Biddle 
mpany, a complete range of these Apiezon products 
for high vacuum work larly available in our 
of exceptionally low vapor 

pressure of all Apiezon materials at usual room tempera- 
tures, they are highly desirable for all low pressure proc- 
esses in laboratory and industry. You can get the 
detailed characteristics of each item in the line and list 
prices by writing today for Bulletin 43-S, B-804-n-2 


Philadelphia stock. 


JAMES G. BIDDLE co. 


Electrical & Scientific Instruments 
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METABOLISM and 
ENZYME SYSTEMS 


ADENOSINE PHOSPHATES 

NUCLEIC ACIDS AND METALLIC NUCLEATES 
NUCLEOTIDES AND NUCLEOSIDES 

PURINES AND PYRIMIDINES 

SUGARS AND SUGAR PHOSPHATES 
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SULFHYDRYL REAGENTS 

THYMIDINE 

COZYMASE 


L- AND D-AMINO ACIDS, Optically Standardized 
RADIOCHEMICALS, Isotopically Labeled With 
or S35 

These Schwarz Preparations meet the exacting re- 
quirements of products intended for use in bio. 
chemical research. Write for informative technical 
bulletins, complete specifications and references to 
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SCHWARZ LABORATORIES, INC, 


Leading Manufacturers of 
Yeast Biochemicals and Fine Chemicals 


230 Washington Street, Mount Vernon, N. Y,. 


SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave., 


Washington 5, D. C. Entered at the Lancaster, Post Office as second 


class matter under the act of March 3, 1879. Annual subscriptions: ‘toreign postage, te Union, $1; 50¢. 


29 OcTopER 1954 


3A 


av 
y 
& | 
P 
f 
3 
| 


and the 


These highly purified forms of Glucuronic Acid 
are now commercially available for study and 
use. 

The acid and its simple derivatives are of 
biological significance in detoxication reac- 
tions. Salicylates, steroids, certain antibiotics, 
and other important drugs are excreted from 
the body as Glucuronic Acid conjugates. In 
many cases, these conjugates are more soluble 
in water and show less evidence of toxicity 


/GLUCURONOLACTONE 


SODIUM, POTASSIUM, & CALCIUM SALTS 
of GLUCURONIC ACID 
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than the corresponding unconjugated com- 
pounds. 

Glucuronolactone and Glucuronic Acid salts 
have been found useful as pharmaceutical in- 
termediates and may be utilized for the prepa- 
ration of improved dosage forms of many dif- 
ferent types of drugs. Have you considered 
how you can use these valuable compounds? Re- 
quests for technical assistance, and literature, 
are cordially invited. 


"Fine Chemicals from Corn’ 


CORN PROGIIETS RcFINING COMBENY. 


17 BATTERY PLACE + NEW YORK 4, N.Y. 


MAGNIFIERS 


No, 19F—DOUBLET 10X in metal mount 
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No. 19A 
Single lens 
in folding 
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9” x 11" OBJECT STAGE 


MICROTOME - KNIFE SHARPENER | 
HOMOGENISERS 


in which models you would be interested. 


MOST MODELS AVAILABLE FOR 
IMMEDIATE DELIVERY. 


Please send for illustrated folders and specify 
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The Process Known as Scapegoating 


AT then are the characteristics of our actual 
society as we do have it today? Above all I 
would emphasize the rising tide of anti-intellectualism. 
This is due, I believe, to the fact that men today (and 
this means you and me and all of us, whether we 


‘dwell this side or that side of the iron or bamboo ecur- 


tains) are largely dominated by fear. And when men 
are so dominated, a still additional psychological 
mechanism comes into play. This is the process known 
as seapegoating. As to this process, I have not learned 
much from rats or chimpanzees. The lower animals 
do not, to my knowledge, go in for scapegoating. But 
we human beings do (and I may say in passing it is 
one of our most disgusting and dangerous traits). 
When we are too afraid or too angry (usually a mix- 
ture of both), we want to take it out on somebody else. 
We want to believe that mother, father, teacher is 
to blame. In such moments we assert that it is the 
intellectuals, the scientists, who are doing us in. So 
we seek to attack and to destroy them. We say let’s 
investigate them. Let’s damn them as “eggheads.” 
Let’s prevent them from talking and continue in our 
good, old-fashioned, uninformed, selfish, jingoistic 
ways. Let us reject these leaders who try to make us 
think, close our eyes, and forget that we are headed 
for Armageddon. 

What can be done? How can we mere mortals com- 
bat this terrible danger, this great divisiveness among 
us? How can society be made to survive? Perhaps it 
cannot. But I think it ean. For there is one still ad- 
ditional psychological mechanism which will work for 
us. It has been shown that if a human organism wants 
some positive goal and wants it passionately enough, 
then, though fear will get in the way and tend to 


narrow his cognitive functionings, will tend to lead 
him into distorted, narrowed perception and into 
seapegoating, such fear and scapegoating will not 
wholly prevail. Even rats will learn (and sometimes 
faster) how to get to food when there are fearful 
electric shocks along the way. Hence, if our need as 
human beings for a liberal society be passionate 
enough, if our demands for freedom, for fair play, 
for honesty, for open minds, and for simple human 
decency really be overwhelming (and basically I be- 
lieve they are), then whatever our fears and distort- 
ing mechanisms, we men will continue to seek the 
truth. Our liberal schools and colleges will survive, 
in spite of the recurring attacks upon them. They shall 
be neither Communized nor Naazified. For I assert that 
we, the people, all of us, intellectuals, and nonintel- 
lectuals alike, still want the truth and nothing but 
the truth. 

For in our hearts the words of the Nazarene still 
echo: “And ye shall know the truth, and the truth 
shall make you free.”—Epwarp C. Totman, “Free- 
dom and the cognitive need,” Am. Psych. 9, 538 (Sept. 
1954), based on an address given by Prof. Tolman 
at a special convocation, McGill University, 11 June 
1954. 


This address, of which the present excerpt is the 
concluding portion, deals mainly with some of the 
ways in which studies of animal behavior have thrown 
light on “how real human beings solve real human 
problems. . . . these facts and relationships about 
cognitive needs [are seen] more clearly when they 
have been observed in rats or apes than when they 
have been merely noted in a common-sense way in 
human beings.” 
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DUSTPROOF... for bright, detailed images a 4 


Even on field trips, you get “laboratory clean” images. 
Patented Neoprene ring inside prism housing fits flush 


on prism surface, seals out dust... one of the reasons 
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Science and Human Nature* 


E. D. Adrian 
Trinity College, Cambridge University, England 


HREE hundred years ago a scientific society 

used to meet in Oxford every week in the 

rooms of Dr. Wilkins of Wadham College. 

It was the first of its kind in our country and 
it had what we should now call an escapist motive. 
Fifty years before Francis Bacon had published his 
great plan for a new road to knowledge, by concerted 
observation and experiment, and Harvey soon after 
had made the experiments which proved the circula- 
tion of the blood. But then the country had been torn 
by civil war. It had killed its King and could not see 
how to reach settled government. Dr. Wilkins had col- 
lected a band of scholars of inquiring mind, Boyle, 
Wren, Willis and others whose names are now part 
of the history of science, and they met together to take 
what comfort they could in the new kind of knowledge 
_which could be confirmed by experiment instead of 
the appeal to authority. “Their first purpose was no 
more than only the satisfaction of breathing a freer 
air and of conversing in quiet with one another with- 
out being engaged in the passions and madness of that 
dismal age.” 

So it was here that the scientific age was conceived 
in England, with the conflicting loyalties of the Com- 
monwealth as a background, and I can admit Oxford’s 
claim the more cheerfully because Dr. Wilkins moved 
to Cambridge and was for a short time Master of 
Trinity College, just before Isaac Newton came there 
as a young undergraduate. 

When the King came to his own again the temper 
of opinion changed. There were great prospects ahead. 
The philosophers moved to London convinced that 
their inquiries would lead to material prosperity as 
well as to deeper knowledge. They founded The Royal 
Society and Isaac Newton’s Principia established the 
mechanical order of the world. The material progress 
followed more slowly, but 100 years after Newton’s 
death it had already begun to affect the lives of half 
the people in this country. Scientists as usual were in 
no doubt about the value of what they were doing and 
they felt it was high time to share their faith and some 
of their responsibilities. 

In 1831, therefore, the British Association was 
founded for the Advancement of Science, and at the 
annual meeting our leading scientists assembled in one 
big town after another to spread the news of this 
fresh source of knowledge and of material advance; 
and the Association has gone round ever since on much 


* Presidential address delivered at the annual meeting of 
the British Association for the Advancement of Science, 1 
September 1954, at Oxford. Published in Advancement of 
Seience (Sept. 1954) and reprinted with the permission of 
the author and the Council of the Association. 
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the same errand, announcing new discoveries and air- 
ing controversies before an audience which has grown 
steadily in size and in its understanding of what the 
scientists are about. 

But now the products of science are everywhere. 
Knowledge of the material world is constantly grow- 
ing and its consequences are of such a spectacular 
nature that everyone is aware of them: few people 
now can doubt that the scientist’s picture of the world 
must have some validity if it enables him to deliver 
such remarkable goods. So it has come about that the 
advancement of science is in everyone’s mind. Why 
then are we here today? What is there left for the 
British Association to do if it ean only preach to the 
converted ? 

For scientists it can do a great deal. We are all spe- 
cialists nowadays and here we can learn what is hap- 
pening in fields outside our own, but it is true that 
these meetings must lack some of the appeal that they 
had when the whole territory of science was so much 
smaller. Progress is too rapid for the new discoveries 
to be saved up as a birthday present and controversies 
have become too technical to be aired in the market 
place. Yet there is one very great and worthy task 
which needs the help of a body like ours which brings 
scientists and laymen together. The Association must 
show the layman where the scientific age is leading 
him. It is by its impact on public opinion that the sue- 
cess of these meetings must be judged. 

No meeting of the Association at Oxford could pass 
without reference to that famous oceasion when its 
impact on public opinion was highest, when it was 
made quite clear that the pursuit of natural science 
would mean a painful revision of beliefs as well as 
a gain of material comfort, when it claimed acceptance 
for the theory that denied the special creation of 
mankind. 

It was in 1860, the year after the publication of 
Darwin’s book on The Origin of Species. Bishop Wil- 
berforee was to speak and Huxley was Darwin's 
champion. The audience was too large for the lecture 
room and they moved to the long west room of the 
Museum, but the first paper was dull, it was on “The 
intellectual development of Europe considered with 
reference to the views of Mr. Darwin,” and after an 
hour of ‘it the audience was restless‘and wanted some- 
thing more dramatic. They had it from the Bishop, 
who spoke with eloquence and wit against the idea 
that man and the monkey could have a common an- 
cestor. He ended with an ill-conceived joke about 
Huxley’s claim that he was descended from the apes, 
but he sat down to general acclamation and the flut- 
tering handkerchiefs waved by the ladies. Huxley had 
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a more harshly colored picture to present, the aim of 
life was merely to go on living, the road to progress 
was by the slaughter of the weak and the survival of 
the strong and man was cousin to senseless brutes. The 
scientists were demanding that the search must go on, 
that the evidence must be followed wherever it led, but 
until then it had not led to anything quite so bleak. 

All this was no doubt implicit in Huxley’s speech, 
but the audience at the British Association is human 
and what really stirred them was Huxley’s grand in- 
dignation at the idea of a bishop condescending to 
such a paltry joke on so high a theme. His scorn foreed 
the excitement to such a pitch that one lady fainted 
and had to be carried out, and afterwards no one, not 
even Huxley, could remember exactly what he had 
said. It did not matter so much, for the chief issue 
was no longer the origin of species but whether the 
Bishop had really been guilty of a breach of good 
manners. But the dispute had been on the scientific 
plane and the evidence could not be ruled out because 
it was unpalatable: within a few years the battle for 
Darwin’s theory was won and it seemed that the dis- 
coveries of science had forced the human race to give 
up beliefs on which it had relied for centuries. 

Naturally the change came gradually, bringing dis- 
cord into a good many families where the rising gen- 
eration were zealous converts to the new creed. But 
now the scars are mostly healed. Advancing under- 
standing of what was really at stake has made it pos- 
sible for both sides to keep their ideals. The theory of 
evolution has lost its power to arouse passionate re- 
sentment or passionate faith. 

I have mentioned that meeting for two reasons: be- 
cause it emphasized that man himself was part of the 
natural world and because it emphasized also his right, 
at all events his determination to go on searching for 
knowledge, for without his curiosity he would be 
nothing. 

We all know where our curiosity has now landed us; 
with advances in atomic physics which might be ap- 
plied to devastate half the world and if they were so 
applied would certainly make life in the other half 
extremely precarious. Our grandfathers here were 
faced with scientific discoveries which were no laugh- 
ing matter, for to many of them they spelled the end 
of all worthy human aims, but we face discoveries 
which might spell the end of all human aims, worthy 
or not. 

We can regret that atomic bombs are possible with- 
out regretting the discoveries that have led to them. 
Advances in natural science cannot avoid advancing 
the methods of warfare; they do so when they make 
armies more healthy as well as when they increase the 
power of their weapons. But although the strategists 
have to think mainly of immense explosions and great 
devastation, it would be a mistake to suppose that 
these are the only dangers. Even if we can survive 
then we must face the possibility that repeated atomic 
explosions will lead to a degree of general radioactiv- 
ity which no one can tolerate or escape. 

The level would not rise rapidly and there is a 
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large margin in hand but the physicists can estimate 
the persistent contamination which must follow an 
atomic explosion of a given magnitude and the biolo- 
gists can assign limits to the amount of contamination 
which could be let loose on the world without serious 
danger to every part of it. When atomic energy is 
used to supply power for industry the dangers of 
contamination are real enough, but due precautions 
ean be taken to avoid them. In a major war they 
would soon be set aside. Powerful nations who think 
they could win quickly might accept the risk. A few 
hundred large bombs would not raise the level of 
radiation to the point where it would become a gen- 
eral danger, and no doubt a country of small area like 
ours could be reduced to ashes by a relatively small 
mass of explosion. Though the ashes would be deadly, 
the rest of the world might escape them. But a long 
war between powers well armed with bombs would 
certainly produce an order of radioactive contamina- 
tion which would involve us all, victors as well as van- 
quished. 

Arguments that war does not pay will not count 
much when ideals are threatened. It is true that a war 
which would probably end in wholesale destruction 
can appeal only to people who are desperate, but they 
can be made desperate and that is the end we have to 
guard against. There are conceivable safeguards, of 
course, but controls and conventiens are not foolproof, 
and in future whenever the world is split into two 
opposing groups with large stores of atomic weapons 
it must face this added risk of catastrophe. 

Yet we have surely no right to feel that our pre- 
dicament is so much worse than that of earlier gen- 
erations. Our grandfathers could do nothing to ward 
off the danger which seemed to face their cherished 
beliefs, but our fate is in our own hands. We are 
afraid, and rightly, because we cannot trust ourselves 
to act peaceably, because we know that unless we are 
ready to give up some of our old loyalties we may be 
forced into a fight which might end the human race. 
Our predicament is the inevitable result of our curios- 
ity and of the physical nature of the world we live in, 
but if we can make our behavior worthy of our in- 
creased knowledge we can live safely. The scientist, 
therefore, has a double responsibility. He must apply 
his science to learn as much as possible about the men- 
tal and physical causes which make us behave as we 
do, he must study human nature to prevent its fail- 
ures; but he cannot wait for the discoveries which 
might make us act more wisely: he must take us as 
we are and make it his task at meetings like this to 
point out that the human race cannot stand more than 
a few thousand large atomic explosions whether they 
hit their target or miss it. If we can make this known 
universally, our Association will not have failed in its 
purpose. 

It may be optimistic to think that our dangers would 
recede if we had a better understanding of human re- 
actions: in fact if we must continue to make war there 
is no kind of scientific investigation which might not 
be used to make it more effective and there can be no 
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guarantee that discoveries in the field of human con- 
duct would be harmiess. A drug or a system of edu- 
eation which would make us all do as we are told, a 
method of producing radical conversion to a new sys- 
tem of belief, a knowledge of new ways of rousing 
patriotic ardor, all these might be used with conse- 
quences almost as grim as the genetical deterioration 
in a radioactive world. The psychiatrist who discovers 
a cure for paranoia may find that he has also revealed 
a convenient way of producing it. 

Our novelists have made us aware of these dangers, 
but it is some comfort to feel that in this case the in- 
creased knowledge could be used for defense as well 
as attack. We can only be protected from radioactivity 
by living in caves on uncontaminated food and drink, 
but an increased knowledge of how the mind can be 
influenced could certainly forestall many of the in- 
fluences which might be used to undermine our in- 
tegrity. 

It is certainly true that discoveries relating to our 
own nature may mean a painful readjustment of our 
beliefs : that, however, is a fair price for increased un- 
derstanding and in fact our ideas about our own be- 
havior have already been assailed in such a way that 
further revelations are unlikely to shock us. There is a 
fairly close parallel between the impact of the theory 
of natural selection 100 years ago and that of Freud’s 
theories on our own generation. The British Associa- 
tion does not come into it, because Freud’s evidence 
was all on the medical side, but his views made the 
same kind of attack on our pride and met with the 
same passionate resentment or approval. The theory 
of unconscious forces molding our thought has cer- 
tainly diminished our stature as intelligent beings; 
yet the parallel still holds, for again we have recov- 
ered our equanimity. We are reconciled to the uncon- 
scious, though we may not have digested all the elabo- 
rations of psychoanalytic theory. We are no doubt 
less sure of ourselves, inclined to spare the rod and to 
put nothing in its place, but, on the whole, Freud has 
left us with a better understanding of human conduct 
and we are not downhearted at finding it less rational 
than we used to suppose. 

Freud would have liked to build up a system based 
on the physiology of the brain, but he was soon too 
deeply committed to the psychological side. Pavlov’s 
conception of human behavior was based on brain 
physiology and it was less disturbing because it did 
not go into such uncomfortable detail. It is now per- 
haps more disturbing than Freud’s, because Pavlov’s 
notion of the conditioned reflex has come to dominate 
one side of the world, but we must not think the less 
of it because it has been used to justify a political 
system foreign to ours. Pavlov and Freud were both 
scientists of surprising originality. They gave a new 
impetus to research on human activity, but the fields 
they explored are still waiting for the next advance 
to show how much they will yield. 

The difficulty is that there are so many fields of in- 
quiry to cover, each with its own limited range of 
facts and deductions. Freud studied dreams and neu- 
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roses and explained them as the product of repressed 
desires. Pavlov studied learning in animals and ex- 
plained it in terms of conditioned reflexes, but physi- 
ologists ever since Galvani have studied the reactions 
of the nerve fibers and nerve cells, the units of the 
nervous system, in the hope of explaining what they 
do in the terms of physics and chemistry. This ap- 
proach at the lowest level can tell us little about the 
way in which units are organized, but when we keep 
to physical and chemical problems we are in the 
familiar territory of the exact sciences, we know how 
experiments should be conducted and there are great 
technical advances at our disposal. It is when we begin 
to think of organisms rather than molecules that we 
seem to part company with mechanism. 

At this end of the scale then our actions are found 
to depend on the vast mass of cellular material which 
makes up the nervous system, receiving signals about 
the outside world from the sense organs and sending 
out signals to the muscles to produce the complex 
movements of intelligent behavior. The nervous sig- 
nals can be recorded and analyzed because they are 
revealed by brief electrical effects and we are rapidly 
gaining a fairly clear picture of the energy transfor- 
mations which make them possible (and incidentally 
we should never have gone so far if there had been no 
radioactive sodium and potassium for tracing ionic 
movements). 

The sensory inflow brings information about the 
events taking place outside us and progress reports to 
show how successfully we are dealing with them; sig- 
nals from the muscles are needed to adjust the simplest 
movements and we are handicapped if we cannot hear 
what we are saying and cannot watch our step. But 
the great central mass of nerve cells has to fabricate a 
radically different pattern of messages to send out to 
the muscles and it is a pattern which depends on past 
as well as present information, on what happened to 
us a year ago as well as on what is happening now. 
Unfortunately, it is a great deal easier to study the 
immediate reactions of the nervous system than the 
more persistent changes which alter its habits and give 
us our memories. We know next to nothing about the 
plasticity which is the most important feature of the 
brain and that is the next hurdle for the biophysicists 
and biochemists. 

But we do know that the cells of the brain do not 
behave as passive agents for conducting and combin- 
ing the signals that reach them. As long as we are 
awake many of them are in continuous rhythmic activ- 
ity. The system has its own reserves of energy and is 
unstabie, at all events it is so constituted that a slight 
disturbance of equilibrium will start up a cycle of 
discharge and recovery repeated many times a second 
and extended through much of its substance. It is no 
great surprise to find that we are driven to our daily 
activity by a cell system of this kind with energy to 
be dissipated, but we are now learning something 
about the interplay of the different parts of the sys- 
tem. It is found, for instance, that a relatively small 
collection of cells at the base of the brain has a pro- 
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found effect on the general level of activity, so that 
we are aroused when it is stimulated and fall into 
coma if it is injured. We can see too how the chief 
foeus of disturbance shifts from one region of the 
cerebrum to another when we transfer our attention. 
In fact we are beginning to trace a closer connection 
between what is going on in the different parts of the 
brain and what we happen to be doing from moment 
to moment. For what it is worth we can see a physical 
reason for our restless lives and our insatiable curi- 
osity. 

One may well feel that the most detailed knowledge 
of brain physiology will never help us much in our 
efforts to live peaceably, but it would be rash to pro- 
phesy. Certainly there are people now who lead more 
placid, if perhaps less useful lives, because their anxie- 
ties have been diminished by leucotomy, an operation 
on the frontal lobes of the brain. And long before the 
advent of leucotomy we had become accustomed to ad- 
justing the activity of our nervous system by chemical 
agents. Tea and coffee, aleohol, and tobacco are the 
stimulants and sedatives of the prescientifie age and 
now, to quote the preacher, there is no end to the 
works of the apothecary, and we seem to be much less 
afraid of using the confections he gives us to take 
away our pains. 

Only the writers of science fiction would suggest a 
future in which the problems of civilization will be 
dealt with by tampering with the brains of some or all 
of mankind. It will help us a little to settle our differ- 
ences if we have the means of ensuring a clear head 
and an even temper after a long journey and a reset- 
ting of the daily rhythm, but clearly we must look 
beyond physiology for an adequate picture of the 
human brain in action. Though it should start at the 
molecular or the cellular level, the evidence for it must 
include the activities of the finished product. We must 
find out what human behavior is like before we try to 
explain how it is produced. 

We do know, of course, an immense deal about 
human behavior, from our own experience and from 
the accumulated wisdom of the past, but it is only in 
recent times that we have tried to check our knowledge 
by the methods of natural science. The development 
of physical science dates from the time when direct 
observation and experiment were accepted as better 
guides than the principles which had seemed self-evi- 
dent to the philosophers and the schoolmen. They were 
wise enough but it was found that they could be mis- 
taken. And so now we can look to the many branches 
of social science to make a dispassionate study of 
what actually happens in our society without regard 
to what might be expected to happen if we are to be- 
lieve all we have been taught. 

The picture of human behavior which the social 
scientist has to draw is of a system in which the units 
are men and women rather than cells or molecules. It 
is true that one man behaves very differently from 
another—it is part of our political ereed that they 
must be allowed, within limits, to differ as much as 
they like. But, although we can insist that the units 


are not all alike, the general principles which deter- 
mine their behavior ought to stand out when we deal 
with millions rather than individuals. 

There is, in fact, one branch of social science which 
can adopt this plan without difficulty. This is the sci- 
ence of economics which considers only the human 
activities of producing and consuming and studies the 
way in which these activities are to be balanced. When 
the balance is lost, credit and currencies fail and we 
may blame the economists for the plight we are in, but 
the status of their science is unquestioned, and no one 
would dream of saying that our complex civilization 
could have done as well without them. 

It must be admitted, however, that the strength of 
economic theories rests very largely on the fact that 
they can be worked out with very little regard to 
human nature. Men must be assumed to be capable of 
trading with one another and they must have a variety 
of skills and needs and possessions, but that is all, or 
nearly all, that the economist has to consider. Few of 
the many branches of social science can proceed on 
such a simple basis, and it is because of this that the 
subject as a whole has still to win full recognition in 
this country where the science of economies is so firmly 
established. 

Theories describing or explaining other kinds of so- 
cial activity are nothing new, they existed long before 
the theories of economies; but the economists have had 
the figures to check their conclusions and until recently 
the sociologists have had little but their own philoso- 
phy and their own reading of history. Even Durk- 
heim, who broke away from the philosophic tradition, 
could only point the way to a truly objective study of 
human society. Now the position is quite different. A 
century and a half ago it had only just been decided 
that the population of this country was on the increase. 
Many had thought that might be so but there were no 
figures to show whether they were right or wrong. 
Now there are all the modern techniques for fact find- 
ing, the questionnaires, the punched cards, the sorting 
machines, and the statistical methods. It is far easier 
now to deal with large groups and the psychologists 
have far more knowledge of the irrational factors 
which can sway the smaller groups as well as the fam- 
ily and the individual. The stage seems to be set for 
the new development and it might well be the most 
important scientific development of this century. Why 
are we still so reluctant to think well of it? 

The answer, I suppose, is that we are not yet con- 
vineed that the kind of observations that the social 
scientist can make will be sufficiently objective and 
sufficiently precise. Those of us who work in labora- 
tories have a far easier task in selecting what we 
should observe, yet we know how difficult it is for us 
to select and observe fairly. We have to school our- 
selves not to reject the exceptional result as worth- 
less when it does not fit a cherished theory: we have to 
be continually aware of our own fallibility even though 
we have all the figures and controls to keep us straight. 
We are loath to believe that the social scientists are 
more open-minded than we are and the material they 
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have to deal with seems to need an almost superhuman 
open-mindedness combined with an almost super- 
human power of selection, of seeing the wood as well 
as the trees in it. We feel that we should be lost in 
such a wood where everyone must feel the bias of his 
own upbringing and social ties, where there is so much 
that cannot be measured and may or may not be 
relevant and where there is rarely any opportunity to 
check the conclusions by experiment. 

Our distrust is probably intensified by the layman’s 
tendency to speak of experiments in the social field as 
though they were comparable with the experiments 
which obey all the exacting rules of the laboratory. 
There we can at least hope to proceed by changing 
one factor at a time. The social scientist would be the 
last to cherish any such hope: his whole training warns 
him of the complexity of any situation where human 
beings are involyed. But many people seem to think 
that if something in the social field is done in a new 
and usually more expensive way we have only to call 
it an experiment to justify the conclusions we wish to 
draw. Certainly we must try new methods and hope to 
find out why they succeed or fail, but although a new 
way to check juvenile delinquency or to develop a 

. housing estate may give the most favorable results, it 
is very seldom an experiment from which one can 
infer the precise factors that have made for its success. 
A change in the birth rate, a wet summer, or a news- 
paper campaign are the kind. of disturbing element 
which would be too obvious to mention were it not 
that everyone who has worked in a laboratory must be 
aware of having overlooked disturbing factors which 
should have been just as obvious. We were lucky if our 
control experiments saved us from exposing our folly, 
but controls are far easier in the laboratory than in 
the world outside. 

This is a minor grudge. If we harbor it we shall be 
visiting the sins of the enthusiast on the very people 
who exist to keep them in check and we must surely 
welcome any new branch of study which tries to sub- 
stitute the methods of natural science for unchecked 
speculation. It is very easy for us to forget our own 
rules when we allow our feelings to take charge, to 
say that a result was too obvious to be worth the proof 
if we happen to like it and if we dislike it to say 
that statistics can be made to prove anything. Perhaps 
we have forgotten how much we distrusted some new 
development near to our own field of science because 
it was unfamiliar and because we thought its backers 
claimed too much for it. We ought to remember that 
the now flourishing science of biochemistry was once 
distrusted by chemists as well as physiologists. It is 
human nature for the guild of natural scientists to 
delay admitting a new member till ‘he has paid his 
dues and satisfied the examiners of his competence in 
the craft. 

At present there are many kinds of investigation 
grouped under the umbrella of social science: the 
groups seem to have little in common and few of them 
ean put their results into figures, but I think all of 
us, scientists and laymen alike, are becoming more 
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aware of the value of social investigation and of the 
degree of certainty it ean bring. We may have dis- 
trusted the army psychologists who classed us by our 
aptitudes, we may have read the Kinsey report from 
unscientific motives, and we may continue to allow the 
accident prone to drive their cars. We can see nonethe- 
less that there are facts to be found out about our use- 
fulness in society, about our relations to one another, 
and about the risks we take. We can see too that the 
search for these facts ean be conducted on reasonably 
scientific lines. It is too early to be cautious in spend- 
ing money on large-scale investigations. They are 
bound to be costly, but those of the social scientist 
deserve not only the support of national and inter- 
national funds. There is this kind of support for the 
subject already, but it is too important a plant to be 
left in the hot-house atmosphere of research institutes 
and Unesco teams. It deserves to be in full contact with 
all the conservative and academic people in universi- 
ties, the lawyers and historians as well as the econo- 
mists, biologists, and statisticians. There must be 2ore 
social scientists in our universities so that the rising 
generation can see what they are like. 

I have put in this plea for a subject about which I 
know so little because it seems to be developing more 
rapidly in other countries, particularly in the United 
States. We are handicapped, no doubt, by smaller re- 
sourées and perhaps by the remains of a national 
temperament which has made us prefer to work by 
ourselves and not as members of a large team. We 
ought not to expect too much. Social scientists like 
economists may be able to foretell the consequences 
which are likely to follow in a particular situation, but 
the statesman who goes to consult them may come 
away with little to comfort him and may turn to the 
quack doctor in the next street. We may find out a 
great deal about the tensions which lead to war with- 
out seeing the way to keep ourselves clear of it. 

But human beings, when we consider them as mate- 
rial for the biologist, are not to be thought of as in- 
capable of improvement. Other kinds of animals have 
been found to possess unexpected power of communi- 
eating with one another, but we are the one kind en- 
dowed with a brain which gives us the power of com- 
municating by putting our impressions into words and 
appreciating the meaning of the words we hear. 
Speech would be little use to us unless we could re- 
member what it meant, but memory, the ability to 
learn, is a property of the simplest kinds of nervous 
system. We alone possess a nervous system which gives 
us the power to order our ideas in words. We alone 
have this way of thought which allows us to compare 
a new problem with an old one. 

With this unique equipment for thinking and com- 
munieating, we can form our habits not only from 
what happens to us personally but from what hap- 
pens to our fellows and from what has happened to 
countless generations in the past. And although the 
storage capacity of a single human brain is limited 
we have learned to make permanent records of what 
has occurred, in visible symbols, so that what cannot 
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be remembered can be found in a book. In this seien- 
tific era our store of knowledge is growing so fast that 
we shall soon need new ways to keep it available. 
Books have done duty for a thousand years and we 
should be sorry to lose them, but we can change our 
habits rapidly and it is already old-fashioned to write 
a letter with a pen. 

This increasing background of experience has meant 
that we are constantly acquiring new habits and new 
ways of thought. It does not take us very long to see 
the way round old quarrels, Darwin and Freud no 
longer trouble us. We are no doubt born with brains 
like those of our remote ancestors and when we are 
grown up we have no more native intelligence than 
they had, but our brains must have been so modified 
by what we have learned that they are physically and 
chemically different, better adapted for the complex 
social life of our time. We have more knowledge at 
our disposal. If all goes well with our training, the 
brains we have ought to be more civilized than those 
of our fathers and those of the next generation more 
civilized than ours. 

I have claimed that the scientific investigation of 
mankind can help the process of civilization by find- 
ing the weak points in our equipment and suggesting 
remedies, but these scientific activities will play only 
a limited part in the development of human society in 
the scientific age. The power we have acquired over 
the forces of nature has made it possible to increase 
our mental training as well as our standard of com- 
fort. Of the two or three thousand million people in 
the world perhaps not more than five million are re- 
ceiving a full university training though no doubt 
more are trained in a narrow technology. Yet the num- 
ber has risen steeply in spite of wars, perhaps even 
because of them, and it continues to rise. In the United 
Kingdom we have 85,000 students at our universities, 
about 1 in 30 of the whole age group, and that may 
be all we should contemplate with our present system. 
A few years ago, however, it was only 1 in 60, and 
there must be many parts of the world where the uni- 
versity, as we know it, is only now beginning to play 
its part in civilizing the most intelligent citizens. This 


could never have happened without all the scientific 
inventions which have been blamed for our troubles, 
the improved transport, the cheap printing, the elec- 
tricity, and the internal-combustion engine. And a uni- 
versity training would have been far less civilizing if 
it had never left the old authoritarian pattern which 
roused Huxley to speak in Oxford nearly 100 years 
ago. 

University students, however intelligent, are not 
usually considered to be the most peaceful members 
of the community. They have been more welcome in 
small country towns than in the capitals where they 
ean join revolts against the government of the day, 
and they tend wherever they are to be critical of those 
in authority. Long may students remain so. If they 
were not, if they believed all they read in an officially 
inspired press, or even what they were taught by un- 
restrained professors of the greatest integrity, there 
would be little chance of their learning how to use 
their knowledge for solving the new problems of our 
time. The plodding methods of the laboratory and the 
eard index must be there to check their enthusiasm 
and to show them how the problems have come about. 
Even if they get no help from that it is something to 
know that there are many more people in the world 
today with brains trained better to deal with their 
environment by learning how its problems have been 
dealt with in the past. 

Our Association is concerned with the advance of 
natural science. It began when we had little control 
over the forces of nature and we have now so much 
control that we might soon become able to destroy 
two-thirds of the world by pressing a button. Yet the 
control which has been achieved by science has made 
it possible for us to improve our own natures by more 
education in the arts of civilized life. We may perhaps 
improve ourselves more rapidly if we can gain more 
insight into human behavior. That is something which 
the Association can encourage, but it is only a small 
part of what it must do. It must not cease to encour- 
age every kind of scientific inquiry, for it is human 
nature to inquire, to learn by experience, and to profit 
by what it finds out. 


An Explanation of the Lake Michigan 
Wave of 26 June 1954 


Maurice Ewing, Frank Press, William L. Donn 
Lamont Geological Observatory, Columbia University, Palisades, New Y ork 


HIS paper (1) proposes that the unusually 

high velocity of about 66 mi/hr with which 

an atmospheric disturbance crossed Lake 

Michigan on 26 June 1954 was responsible 
for the disastrous wave that occurred. 
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On the morning of 26 June about 9:30 CDT an 
abrupt increase in the level of Lake Michigan oc- 
curred along the water front in the vicinity of Chi- 
eago, at the southwestern corner of the lake. At 
least seven lives were lost in the Chicago area as a 
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Fig. 1. Lake Michigan depth contours; area of generation 
and paths of the 26 June 1954 wave. 
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Fig. 2. Arrival times and orientation of the pressure-jump 
line in the Lake Michigan area. Station notation is: 
LCS-La Crosse, MSN-Madison, MKE-Milwaukee, RFD- 
Rockford, CHI-Chieago, SBN-South Bend, BTL-Battle 
Creek, FWA-Fort Wayne, FDY-Findlay. 


Table 1. Wave height and arrival time. 


Arrival 
Station Reported height (ft) time 
(am. CDT) 
Eastern side of lake 
St. Joseph No significant change 
Michigan City 
USCGS 6.2 8:12 
Breakwater 5.5 ~ 8: 10. 
Western side of lake 
Chicago 
Belmont Harbor 6.3 9: 30 
Montrose Harbor 8.0 9: 25 
North Ave. 10.0 9: 30 
River mouth 2.4 9: 40 
No significant change 


Waukegan 
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result of the first unexpected increase, which reached 
8 ft at Montrose Harbor, Chicago, and 10 ft at North 
Avenue. Although the lake level generally increased 
2 to 4 ft from about the Indiana-Illinois line north- 
ward to near Waukegan, the height varied because of 
local shoaling and funneling conditions (Fig. 1). 
According to observations, the wave approached Chi- 
eago from the east to southeast. It was first observed 
at Michigan City, Ind. with a height of 5.5 to 6.2 ft 
at 8:10 am. Here the wave approached from the 
northwest. Table 1 gives lake-height data for signifi- 
eant points for which information is available. 

A few hours earlier a severe squall line with winds 
up to 60 mi/hr had arrived from the northwest and 
crossed southern Lake Michigan. Its maximum lateral 
extent was about 150 mi. Associated with the squall 
line was a very rapid and strong pressure-jump, 
which for most stations for which records are avail- 
able amounted to about 0.1 in. in a few minutes. The 
progress of the pressure-jump line is shown in Fig. 2. 
It was noted first at La Crosse, Wis. at 2:55 a.m. 
and crossed Chicago at 7:30, or about 2 hr before 
the disastrous wave. The squall and pressure-jump 
erossed the southern portion of the lake and arrived 
at Michigan City simultaneously with the wave from 


‘the northwest. 


From early reports of this event we concluded that 
it probably involved resonant coupling of a traveling 
atmospheric disturbance to surface waves. Unna (2) 
in 1928 explained certain abnormally high tides in 
the Thames River by this mechanism. Proudman (3) 
showed theoretically that waves of large amplitude 
could be expected when the velocity of the air dis- 
turbance equaled the velocity of a gravity wave in 
water. He applied his results to explain the strong 
surge off the Sussex coast of 20 July 1929. We have 
investigated coupling from the atmosphere to flex- 
ural waves in ice (4), seismic ground roll (4), and 
so on. Using these results, one can explain the Lake 
Michigan wave on the basis of resonant transfer of 
energy from the traveling pressure-jump and its as- 
sociated high winds in the air to a gravity wave trav- 
eling with equal velocity in the lake. Only for equal 
velocities can a large wave be generated. It is there- 
fore necessary to show that appropriate velocities oc- 
eurred and that an appropriate area of generation 
existed in the lake, for the veloéity of a gravity wave 
in the lake depends only on the depth of water. 

On the basis of pressure-jump times for the mete- 
orological stations in Fig. 2, the velocity and orien- 
tation of the pressure-jump line have been deter- 
mined. This line moved with a velocity of about 50 
mi/hr west of Lake Michigan and increased to an aver- 
age of 66 mi/hr while crossing the lake. The velocity 
east of the lake was about 60 mi/hr. The average veloc- 
ity across the entire network of stations shown from 
La Crosse eastward was 57 mi/hr. The usual velocity 
of a pressure-jump line in this area is 20 to 40 mi/hr. 
Figure 2 also shows isochrones for the pressure-jump 
line. 

Figure 1 shows depth contours for the southern 
portion of Lake Michigan. According to well-known 


Spe 


is 
| f 3 
WAUKEG: ol & 
& 
\ \ / 
WIL METTE \ EE / JOSEPH 
MONTROSE H <) 
CHICAGO 
: 
| 
‘ 
+ 
z 
\ 
| 
| 
| 
‘ 
685 
. 


theory a wave of length much greater than the water 
depth would travel with a velocity c, determined 


by the relationship c= .\/gh, where g is the accelera- 
tion due to gravity and h is the depth of water. Ac- 
cording to this formula a depth of 288 ft is required 
for a wave velocity of 66 mi/hr. Such a depth exists 
for a relatively long fetch almost exactly in the 
direction of squall movement between 240- and 300-ft 
depth contours. Also indicated in Fig. 1 are velocity 
contours for free gravity waves described by the 
Vo gh law. The approximate area of generation is indi- 
eated by crosshatching. Since the wave was moving 
in an area of variable water depth, refraction effects 
introduced a deflection of the wave path toward shal- 
lower water, producing paths approximately like 
those shown by the heavy arrows, which indicate the 
incidence of the wave on the east coast and its re- 
flection to the west coast. : 

The times of oceurrence of the various events are 
compatible with this explanation. Eighty minutes for 
transit of the reflected wave from the vicinity of 
Michigan City to the Chicago shore exceeds the transit 
time of the squall and the associated direct wave west- 
ward across the lake, because the reflected wave was 
traveling in shallower water. 


The uniqueness of this pressure-jump lies in its 
abnormally high velocity of propagation. The am- 
plitude of the jump was not abnormal and was fairly 
typical of those that occur about 20 times per year 
in this vicinity. 

Several points are suggested by the theory now 
proposed, 


1) If our thesis is confirmed, several hours’ advance 
warning may be possible on the basis of the position and 
unique velocity of a squall line such as this one. 

2) A study based upon the explanation given here to- 
gether with a history of the occurrence of similar waves in 
this and other parts of the Great Lakes, could facilitate 
the forecasting of future occurrences. 

3) These results can be applied to continental shelf 
areas and would probably be of practical value in the 
North Sea, the Gulf of Mexico, and similar areas. 
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Saul Dushman, Unofficial “Dean of Men” of 


the General Electric 


HE death of Saul Dushman on 7 July ended 

a very unusual career. He was one of the most 

valuable and highly regarded scientists in the 

General Electric Research Laboratory. Yet he 
was not a prolific discoverer or inventor—he is cred- 
ited with eight patents during his 40 years of service. 
Neither was he an outstanding pioneer in theoretical 
research, although he was a brilliant analyst and stu- 
dent of science, and his many publications show a re- 
markable grasp of fundamentals in both physies and 
chemistry. These publications were of such merit that 
they earned him a world-wide reputation. 

But his greatest contributions, and those most 
valued in the Research Laboratory, were human ones, 
the dynamic influence of a sterling character, dedi- 
cated to the service of science and of his fellow men. 

Dr. Dushman was born in Rostov, Russia, on 12 
July 1883. When he was 9 years old his family mi- 
grated from West Russia (now Poland) to Canada, 
and settled in Toronto. Here he attended public 
schools, graduating from high school with the highest 
scholastic record ever achieved in the province of On- 
tario. This won him the Prince of Wales scholarship 
at the University of Toronto where he graduated in 
1904 with an A.B. degree. After several years as lec- 
turer and demonstrator, he received his Ph.D. in phys- 
ical chemistry in 1912, and later in that year he joined 
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the staff of the General Electric Research Laboratory. 

Dr. Dushhman was married in 1907 to Amelia 
Gurofsky, who died in 1912, leaving a daughter, Beu- 
lah, now in government service in Washington, D.C. 
In 1914 he married Anna Leff, who survives him. 

Upon his arrival at the Research Laboratory, Dr. 
Dushman was invited by Irving Langmuir to join in 
the study of electron emission and other high-vacuum 
problems. He continued to work in this field for most 
of his life, and he made many valuable contributions. 
It was this research that laid the foundation for the 
publications for which he is best known. 

Perhaps it was his experience as a lecturer that led 
Dr. Dushman, early in his career, to undertake the 
task of correlating and interpreting new science in a 
series of publications. Two qualities made him well 
fitted for this task. The first was the ability to read 
and digest scientific literature with great rapidity. He 
became a compendium of information, to whom his 
colleagues in the laboratory often turned for help on 
a wide range of subjects. 

The titles of a few of his early papers published in 
the General Electric Review will show the breadth 
of his interests : 

Modern theories of light (1914) 

Recent views on matter and energy (1914) 

The absolute zero (1915) 
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A new device for rectifying high-tension alternating 
currents (his own work) (1915) 

The periodic law (1915) 

The kinetic theory of gases (1915) 

Theories of magnetism (1916) 

Structure of the atom (1917) 


The second qualification that fitted him for the task 
of scientific interpreter was an unusual faculty for 
expressing things clearly in simple language. 

His first book, Production and Measurement of High 
Vacuum (General Electric Review, 1922), was written 
primarily for his fellow workers in the field of elee- 
tron emission. Beginning with a review of the kinetic 
theory of gases as a basis, and comprising all the 
up-to-date vacuum experience of the General Electric 
Research Laboratory, it became a standard reference 
on this subject for many years. 

The next two books were written for chemists. Being 
trained as a chemist, he always had their interests at 
heart, although his own work was chiefly in the realm 
of physics. His expressed purpose in writing these 
books was to make new physical science available to 
chemists in a form that they could read without elabo- 
rate background. These books were Quantum Theory 
and Atomic Structure (incorporated in Hugh Taylor’s 
Treatise on Physical Chemistry, 1931) and Elements 

- of Quantum Mechanics (Wiley, 1938). 

Dr. Dushman’s next and most important work, which 
earned him a world-wide reputation, was Scientific 
Foundations of Vacuum Technique (Wiley, 1949), 
which was published the year after his retirement. It 
is a comprehensive survey of all phases of achieving, 
maintaining, and measuring low gas pressures, and is 
the epitome of his long and rich experience in this 
field. It soon became, and still continues to be, the 
standard “bible” on this subject. He was engaged in 
writing a second volume of this work when he was 
stricken with his final illness. 

His last book, published in 1951, entitled Funda- 
mentals of Atomic Physics, is designed as a textbook, 
and it is deseribed by him in the following language: 

In 1945 the General Electric Company established 
annual awards of fifty General Electric fellowships 
to be granted to high-school teachers of science 
throughout the northeastern states for the purpose 
of enlarging eaeh fellow’s grasp uf new developments 
in the physical sciences. Courses in physics and chem- 
istry were to be given during a six-weeks period in 
the summer at Union College, Schenectady, New 

York, by members of the college faculty, assisted 

by members of the General Electric Research Labo- 

ratory. From the very beginning, the author took the 
greatest interest in the courses at Union College, and, 

in cooperation with the staff in physics, prepared a 

series of notes which might be of assistance to the 

Science Fellows in connection with the lectures. These 

notes were gradually developed into a more syste- 

matic survey of the Fundamentals of Atomic Phys- 
ics. It was thought that this review might prove use- 
ful, not only to other teachers of science outside the 
group of Fellows, but also to students in engineering. 


These books, plus his more than 50 scientific papers, 
the material from many of which was later incorpor- 
ated in his books, are the contributions for which Dr. 
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Dushman was known and honored in the world at 
large. 

But in the laboratory where he spent his life, Saul 
Dushman, the man, was even more highly regarded 
and loved than Dr. Dushman, the scientist. His col- 
leagues often referred to him as the laboratory’s 
“greatest morale builder,” and his interest in young 
men, especially new employees, earned him the unoffi- 
cial title of the laboratory’s “dean of men.” He econ- 
sidered it his personal responsibility to perpetuate the 
“spirit of the laboratory,” a spirit of strict honesty, 
friendship and cooperation, which had been inculeated 
by its founder, Dr. Willis R. Whitney. As the labora- 
tory grew, he recognized the need for better under- 
standing between members of different departments. 
Observing the tendency for members of the same 
group to sit together in the laboratory cafeteria, he 
started a weekly luncheon, in a special section of the 
cafeteria, at which great care was taken to cut across 
departmental lines. The discussion period that fol- 
lowed each luncheon was personally supervised by Dr. 
Dushman and was confined to subjects of general in- 
terest. These weekly events, which were known as the 
“Dushman luncheons,” became very popular. 

Dr. Dushman’s door, like Dr. Whitney’s, was always 


_ open, “rain or shine,” to anyone who was in trouble. 


But his interest in the personal problems of his col- 
leagues was not the conventional sympathetic ear; 
rather it was hard-headed, though kindly, practical 
advice and help. Often he took the problems of his 
fellow workers home with him, and worked and wor- 
ried over them as though they were his own. 

Dr. Dushman’s most outstanding quality, both in 
science and in life, was strict honesty. It was so much 
a part of him that his outspoken candidness, which 
was characteristic of him, never gave offense. His mild 
profanity, which never exceeded a “damn,” was a 
lovable characteristic for which he is well remembered. 
It was not profanity with him, but an expression of 
his forthrightness of speech, as of thought. 

The respect and love which his associates felt for 
him is well expressed im the following tribute by the 
director of the laboratory, C. G. Suits: 

Saul Dushman was a devoted friend of the Labo- 
ratory in which he spent most of his fruitful scien- 
tific career. But beyond the loyalty and devotion 
which he felt for his associates as a group, Saul was 
a personal friend and personal counsellor of a host 
of his associates. He took a particular interest in 
young people, and in helping them over the difficul- 
ties of launching their careers in science. His fair 
ness, his understanding, his great warmth of person- 
ality, and a fundamental interest in his fellow man, 
made this role a natural one for Saul. The results of 
his counsel and advice have played a vital role in the 
lives of unnumbered people who were privileged to 
come in contact with him. 

Scientists throughout the world know Saul Dush- 
man for his science, but his associates in the Research 
Laboratory will forever remember him, first and fore- 
most, as a beloved friend. 


General Electric Research Laboratory, 
Schenectady, New York 
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Aviation 


VIATION medicine lost one of its pioneers 
with the death of Walter M. Boothby at 
Albuquerque, New Mexico, 3 July 1953. He 
was born and educated in Boston, receiving 

his A.B., M.D., and M.A. degrees from Harvard Uni- 
versity. After experience in surgery, anesthesia, respi- 
ration, and metabolism in Boston, he joined the Mayo 
Clinie in 1916, where he organized the Metabolism 
Laboratory. His name soon became familiar to every 
center of clinical investigation because of the stand- 
ards of basal metabolism in health and its variations 
in disease that he established. His early interest in 
respiration was sustained; he and Henry Plummer 
Were associated in studies of oxygen therapy, par- 
ticularly for postoperative patients with anoxia. In 
the 1930’s, he and two Mayo Clinic associates, Ran- 
dolph Lovelace and Arthur Bulbulian, developed a 
mask for oxygen therapy. This came into wide use 
and is still known as the BLB mask. 

He served overseas as a medical officer, with the 
rank of captain and then of major, in World War I. 
His assignments in France included those of director, 
1st Corps Gas School, CWS; instructor in the Army 
Medical School at Lange; and chief of a surgical team 
in the battles of St. Mihiel and Argonne. This was 
the beginning of 35 years of leadership in military 
medicine. His interests in respiration and oxygen 
therapy soon were directed to the solution of the 
problem of supplying oxygen to pilots at high alti- 
tudes. When the Aero Medical Laboratory began 
functioning at Wright Field under Harry G. Arm- 
strong in 1934, Walter Boothby became an adviser. 
Studies in its altitude chamber and in flights soon led 
to supplanting the oxygen tube, inherited from World 
War I, with the BLB mask, designated by the Air 
Corps as the A-8 mask. In 1939, in recognition of 
their research in aviation medicine, Boothby, Lovelace, 
and Armstrong were corecipients of the Collier 
trophy, aviation’s highest award; the airlines shared 
the award in recognition of their safety record. 

In 1939, with war imminent, Otis 0. Benson, Jr., 
then a captain in the Medical Corps, was picked to 
succeed Armstrong as chief of the Aero Medical Lab- 
oratory. He was sent for a few months’ training, first 
to Boothby’s laboratory, and then to the Harvard 
Fatigue Laboratory. When I was assigned to the Aero 
Medical Laboratory in January 1941, I was at once 
indoctrinated in the use of oxygen equipment, par- 
ticularly the A-8 mask, and in the use of an experi- 
mental mask being developed by Cecil Drinker and 
his associates at the Harvard School of Public Health 


Walter M. Boothby, Pioneer in 


Medicine 


under NDRC support. Experience in high-altitude 
flight and in refrigerated altitude chambers proved 
that the A-8 mask was unsafe in extreme cold and at 
altitudes above 25,000 ft. The Drinker mask, known 
as the A-10, began to supplant the A-8 mask, but it 
too had deficiencies. Used with the new demand valve, 
the seal to the face was crucial, and leakage became 
hazardous at altitudes above 25,000 ft. In flights of 
long duration, it sometimes became unbearable because 
of pressure points. By 1943, the best features of each 
mask were incorporated in the A-14; in this develop- 
ment, the Mayo Section of Aviation Medicine, headed 
by Boothby, had a major role. Throughout World 
War II, many scientists came to him for training or 
advice; one of these men was F. J. W. Roughton, an- 
other was Charles A. Lindbergh. The experience that 
Lindbergh gained while carrying out research with Dr. 
Boothby at the Mayo Aero-Medical Laboratory may 
have saved his life some months later when he ran 
out of oxygen at 36,000 ft because of a faulty gage 
reading [C. A. Lindbergh, Flight and Life (Serib- 
ner’s, New York, 1948), p. 6]. 

Dr. Boothby was not in good health when he reached 
emeritus status at the Mayo Clinic in 1948. He never- 
theless thoroughly enjoyed his next 2 years at the 
University of Lund, and the King of Sweden subse- 
quently awarded him the order of the Commander 
of the North Star “in recognition of services rendered 
to Sweden.” When he returned, Otis Benson, com- 
mandant of the School of Aviation Medicine, invited 
him to spend a year with him as scientific director. 
His final tour of duty was with the Lovelace Clinic. 
As always, he found time for laboratory studies. One 
of his last, “Rate of pulmonary and tissue gaseous 
nitrogen elimination as a measure of pulmonary effi- 
ciency,” was published posthumously in the Journal 
of the American Medical Association [152, 1000 
(1953) ]. During these 2 years, he edited for the Air 
Force a compendium of information on respiratory 
data for aviation medicine. He is said to have out- 
worked his colleagues and to have completed the last 
important step late in the evening preceding his death. 

Dr. Boothby is survived by two daughters and by 
his wife, Catherine, who was a tower of strength to 
him, especially during his last years of ill health. His 
fellow physiologists treasure his accomplishments in 
research; aviation treasures his contributions to the 
well-being of air crews at high altitudes. 

D. B. Di 
Chemical Corps Medical Laboratories, 
Army Chemical Center, Maryland 
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News and Notes 


The Deep Waters of Lakes 


At Pallanza on Lake Maggiore, the Istituto Italiano 
di Idrobiologia was host to a conference, 21-24 July, 
on “Biological, physical, and chemical characteristics 
of the profundal zone of lakes.” Sponsor of the con- 
ference was the Union Internationale des Sciences Bio- 
logiques, for which it was Colloque No. 19. The follow- 
ing limnologists attended : from Italy, Vittorio Tonolli, 
Livia Pirocchi Tonolli, G. Moretti, N. della Croce, and 
O. Ravera; from Germany, A. Thienemann, W. Ohle, 
H.-J. Elster, and Fr. Lenz; from Austria, Fr. Ruttner, 
QO. Steinbéck, and I. Findenegg; from Switzerland, E. 
Thomas, H. Ziillig, and R. Vollenwieder; from France, 
B. Dussart and Denise Schlachter; from England, 
Winifred Tutin; from Norway, K. M. Strém; from 
Finland, H. Jirnefelt; from Yugoslavia, 8. Stancovié; 
from the United States, E. 8. Deevey; and from the 
Food and Agriculture Organization, G. Kestevan. 

Although all the 18 papers presented were discussed 


. thoroughly, only a few ean be singled out for comment. 


Two participants, E. Thomas and Winifred Tutin, had 
investigated the modern sediment caught in collectors 
hung from buoys; both found that this material is sur- 
prisingly similar to the unconsolidated surface mud of 
their respective lakes. Thomas had used the chemical 
analyses of his samples to study the role of sedimenta- 
tion in the economy of the lake, including the loss of 
particulate and dissolved materials and their rate of 
return to the water. Tutin, on the other hand, had used 
her data to compute a chronology for the total sedi- 
ment column in Windermere that proved to be in 
astonishing agreement with other estimates. 

H.-J. Elster, in a fundamental paper on hypolim- 
netic metabolism, sharply criticized the use of hypo- 
limnetie events to infer the productivity of lakes on 
evidence that a large part of the organic as well as the 
inorganic material found in deep water is allochthon- 
ous. W. Ohle discussed the ion-exchange activity of 
the colloidal material in lake waters, atucing clear 
evidence that anions as well as cations can be actively 
combined, and not merely adsorbed, by humie coiicids. 

The importance of evolutionary theory ir the thiak- 
ing of modern ecologists was particularly clear in two 
contributions. O. Ravera demonstrated that definite 
differences in ecologic preference exist within the oligo- 
chaetes, the dominant profundal animals of Lake 
Maggiore; the various species differ in the amount of 
mud ingested in a given time and (as shown by N. 
della Croce) in the particle size of the preferred mud. 
In diseussing the famous fauna of Lake Ochrid, 8. 
Stancovié reminded the participants that the profun- 
dal zone of that lake contains, in addition to the more 
celebrated relicts, modern species or subspecies that 
have clearly been derived from the littoral fauna not 
very long ago. Some species are represented by three 
or more distinguishable populations in different 
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regions of the same lake, and in that sense sympatric 
speciation is certainly taking place in Lake Ochrid. 

Particularly favorable reception was accorded the 
outstanding results of D. G. Frey (Indiana Univer- 
sity), who unfortunately was unable to deliver his 
paper in person. Frey had succeeded in making a 
complete boring 20 m deep through the sediments of 
the Liingsee, the shallowest of the remarkable mero- 
mictic lakes of Carinthia. The late-glacial and early 
postglacial history of this lake was normal, but, at a 
level dated by pollen analyses at about 500 B.c., sapro- 
pel began to form, at first intermittently. Since sapro- 
pel and not ordinary gyttja is the typical profundal 
sediment of meromictic lakes, the inference was drawn 
that the Lingsee has been continuously meromictie 
since about the time of Christ. In the early stage of 
intermittent meromixis, the sapropel layers are sepa- 
rated by bands of clay, evidently resulting from the 
accelerated slopewash that accompanied the first in- 
tensive forest clearance and agricultural activity by 
the inhabitants of the region. Frey therefore suggested 
that the increased density of the bottom water, pro- 
duced by its load of clay minerals, would have in- 
hibited autumnal circulation, thus triggering the mero- 
mixis to which the lake was perhaps predisposed by 
reason of its high productivity and impaired exposure 
to winds. 

The papers presented at this conference will be pub- 
lished in full by the Istituto Italiano di Idrobiologia 
under the editorship of Tonolli, director of the Istituto 
and chairman of the conference. Their appearance in 
print will be eagerly awaited by the participants as 
well as by less fortunate limnologists. 

E. 8. Deevey 
Yale University 


Photoelasticity and Photoplasticity 


A colloquium on photoelasticity and photoplasticity 
sponsored by the International Union of Theoretical 
and Applied Mechanics and assisted by a UNESCO 
grant to the International Council of Scientific Unions 
was held at the University of Brussels, Brussels, Bel- 
gium, 29-31 July. The organizing committee consisted 
of H. Le Boiteux (France), chairman, H. Favre 
(Switzerland), and M. Hetenyi (United States). 
Twenty-seven specialists from Belgium, France, Ger- 
many, Great Britain, Holland, Italy, Japan, Spain, 
Sweden, Switzerland, and the United States presented 
and discussed 36 papers. The U.S. participants were 
D. C. Drucker, A. J. Durelli, M. M. Frocht, M. 
Hetenyi, R. Mesmer, R. D. Mindlin, E. Orowan, and 
C. D. West. Because of the limited funds available 
and the large number of photographs accompanying 
the papers, the organizing committee decided that it 
was feasible only to encourage publication in the 
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usual journals, and to publish abstracts with refer- 
ence to the place of publication of the complete paper 
where available. The program participants and a brief 
description of their papers follow. 

R. Hiltscher (Sweden) : Fifteen materials intended 
for photoelastic models were investigated with respect 
to sensitivity, creep, linearity, and surface effects; 
Bakelite and Araldite F gave the most desirable results 
for general application. 

C. D. West (U.S.): Extensive research on the bire- 
fringence of inorganic glasses as affected by stress 
and temperature cycling. 

A. Angioletti (Italy): A technique for using rub- 
ber as a photoelastic material. The rubber is used in 
thin sections between glass plates, lubricated to reduce 
surface stresses, and loaded at the edges. 

M. Hetenyi (U.S.): Colored motion pictures of 
development of strain patterns in nylon in both elastic 
and plastic range. This material reproduces the flow 
configurations observed in ductile metals. 

L. Féppl (Germany), read by E. Monch: Seven 
recent projects at Munich. An especially interesting 
one was study of transition from static to sliding 
friction. 

D. C. Drucker (U.S.): A universal stage photo- 
elastic testing machine suitable for 9- by 9-in. models 
with heating tank and 20- by 20-in. models without 
the heating tank. Discussion covered philosophy of 
large models versus small models and their relative 
demands on precision of photoelastic measurements. 

R. Baud (Switzerland): A specific photoelastic 
study of a body with an internal partially symmetric 
tension field. 

H. J. Jessop (Great Britain) : Description of three 
projects: the use of the fluid polariscope in the solu- 
tion of flow problems; stress distribution in pre- 
stressed concrete beams; and stresses around tube 
holes in boiler drums (two-dimensional distribution 
in flat plates with holes). 

R. Fleury and F. Zandman (France), read by J. 
Foch: Measuring surface strains in any specimen by 
the use of a 1-mm surface coating of a birefringent 
substance (résine éthoxylique). 

R. B. Heywood (Great Britain): stress concentra- 
tion factors. 

L. C. Baes (Belgium): Proposal to determine by 
photoelastic techniques the points of inflection of 
members of statically indeterminate frameworks. 
Knowledge of the location of the inflection points 
makes the structure statically determinate, and cal- 
culations of stresses are relatively simple. 

R. C. Boiten (Holland): Making models with re- 
inforcement and application to study of effects of 
eracks in reinforced conerete beams on strain dis- 
tribution. 

P. Locatelli (Italy): Producing body forces by 
linear acceleration or by vibratory motion of the 
model. Application to stresses in dams. In the dis- 
cussion there was some question of whether this 
method accurately reproduced the loading in a dam. 
H. Favre and W. Schumann (Switzerland): An 
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interferometric technique using models made of two 
transparent layers and using two polarized beams. 
By measuring the difference in retardation and the 
absolute retardations of the two polarized beams, the 
two principal moments can be determined. Results 
were shown for thin circular plates, plates whose con- 
tours were parallelograms, and square plates with two 
edges fixed and two free. 

R. Mesmer (U.S.); work carried out in Germany 
and reported by a German colleague: A method of 
using a model of varying thickness giving interference 
patterns between reflections from the front and back 
surface. Superposition of photographs with and with- 
out applied load gives the Moire pattern of isopachiecs. 

A. Pirard (Belgium): Photoelastic investigations 
for industry—machine parts, crane hooks, locomotive 
truck frames, underground passages, and so forth. 

A. J. Durelli and J. B. Barriage (U.S.): Stresses 
in square plates loaded hydrostatically in central holes 
of various ratios of hole diameters to side of square. 
Isochromatics by photoelastic method, direction of 
principal stresses by brittle coatings. 

C. G. J. Vreedenburgh and F. K. Lichtenberg (Hol- 
land): Photoelastic method applied to stresses in re- 
inforeed concrete tunnels and to stress distribution in 
fillet welds. 

C. Benito (Spain): work carried out at the Lab- 
oratoire d’Essai de Madrid. 

R. V. Baud (Switzerland) : General survey of prob- 
lems studied in the materials testing laboratory at the 
ETH, Zurich. 

M. Ballet and C. Salmon-Legagneur (France) : 
Some applications of method of frozen strains to 
study of screw threads of various thread profiles. 

J. Auband, presented by H. Le Boiteux (France) : 
Stress concentrations at a hyperbolic notch in a sym- 
metric specimen in torsion by the method of frozen 
strains, 

M. Nisida (Japan): Application of stress freezing 
technique to round and square rods with intersecting 
holes, to twisted square bars with two longitudinal 
semicircular grooves, and to circular shafts with V- 
notches of varying angle in tension and compression. 

H. J. Jessop (Great Britain): Fedorov’s “tilting 
stage” method of determining the directions of the 
principal stress axes in a slice from a “frozen stress” 
model and a scattered light method of observation of 
stress-differences in a plane of symmetry of a three- 
dimensional model. 

M. M. Frocht (U.S.): Measurement of stresses in 
five models combining data from frozen stress pat- 
terns with numerical integration of one of the differ- 
ential equations of equilibrium. 

R. D. Mindlin (U.S.): Theory of procedures for 
determining stresses in the interior of a model from 
measurements of the gross phase retardation. 

E. Orowan (U.S.): Refractometric surface stress 
measurement. The method utilizes the difference be- 
tween the refractive indices for rays polarized parallel 
and perpendicular to the surface, measured by observ- 
ing the corresponding angles of total reflection. Devel- 
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oped for surface stress measurements in tempered 
glass. 

E. K. Frankl (Great Britain): Photoelastie appa- 
ratus for the study of dynamic stresses in gears. 
Flashing light source permits 10-usee photographs of 
stress patterns in rotating gears under load. Vibration 
of gears and resulting stresses may be studied. 

M. M. Frocht and P. D. Flynn (U.S.): Streak 
photography at rates equivalent to 1,500,000 expo- 
sures per second applied to stress waves in bars. Ex- 
periments also made on stress concentrations produced 
by a hole in a bar under impact with full-image photo- 
graphs of photoelastic patterns at 11,000 frames per 
second. 

M. Hetenyi (U.8.): Two crossed Bonnet-process 
lenticular grids and moving aperture in rotating disk 
to record high-speed photoelastic phenomena on a sta- 
tionary plate. 

E. K. Frankl (Great Britain): A relationship ex- 
pressing relative retardations as a linear function of 
stress and strain differences has been derived and 
verified experimentally for a wide variety of model 
materials. 

H. Le Boiteux (France): An irreversible birefring- 
_ ence appears at loads for which mechanical measure- 
ments show no permanent deformation. The behavior 
under cycling is deseribed. 4 

R. Hiltscher (Sweden) : Spread of regions of plas- 
tic flow and effect on the stresses in the regions still 
within the elastic range. 

C. D. West (U.S.): Geometry of plastic bending 
deduced from monocrystal corundum. Photoelastic 
pattern of bent crystal interpreted in terms of slip 
planes. 

E. Monch (Germany): Two photographs of iso- 
chromatics in Celluloid with light of different colors 
gives dispersion which author believes is a measure 
of plastic deformation. 

D. C. Drucker (U.S.): Plastic and elastic strain in 
metal determined with an elastic birefringent coating. 
Diseussion of techniques and materials. 

Hvueu L. Dryven, Director 
National Advisory Committee for Aeronautics, 
Washington, D.C. 


Science News 


The Most Rey. and Right Hon. Geoffrey Francis 
Fisher, Archbishop of Canterbury, said recently in an 
address at the Yale University Divinity School that 
the dropping of the atom bomb on Hiroshima has 
led to a reconciliation between religion and science. 
He stated that Christianity is “coniing into its own 
once more,” and asserted that the bomb has compelled 
scientists to realize they have to become humanists 
whether they want to or not. 

He declared that the new alliance between religion 
and science is spreading widely in Great Britain, espe- 
cially in universities founded under anti-Christian 
auspices in the last 100 yr. 
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The Scientific Manpower Commission has ealled at- 
tention to a recent Presidential directive that should 
put an end to the uncertainties that have hampered 
graduate study for the past 16 mo. In accordance with 
the directive, college students receiving the bachelor’s 
degree may anticipate deferment for graduate study 
provided they have attained a grade of 80 and are in 
the upper quarter of the graduating class. Chances of 
deferment will be still further improved, of course, if 
the student has been accepted in an accredited gradu- 
ate school. 

Onee embarked upon graduate study, the student 
can expect continued deferment until he has completed 
work for the next higher degree, for his status may not 
be reviewed during this period. For the master’s degree 
he will be allowed 2 yr beyond the bachelor’s, and for 
the Doctor’s degree, 3 yr beyond the master’s. In ad- 
dition he must maintain a satisfactory scholastic 
record, 

The directive includes recommendations that were 
partly formulated, and that have been persistently 
advocated, by the Scientific Manpower Commission. 
Assuming that these new regulations will be followed 
conscientiously by Selective Service local boards, state 
directors, and national headquarters, it can be econ- 
eluded that the graduate problem has been effectively 
and satisfactorily solved. If there is any apparent 
violation of the spirit and intent of the President’s 
directive, the Scientific Manpower Commission would 
appreciate receiving prompt, detailed reports. 


In a letter published in the August Newsletter of 
the Society for Social Responsibility in Seience, O. 
Theodor Benfey of the Haverford College chemistry 
department comments on the Oppenheimer case. 


There is discernible an undertone of self-pity: “Oh 
dear, what has happened? Nobody understands us except 
our fellow-scientists!’’ 

Everyone is now calling for a review of the security 
system. But any scientist with a shred of insight could 
have predicted what would happen if scientists accepted 
the degree of secrecy now prevailing. They should have 
refused to work under the imposed conditions, 

Such a refusal would not have weakened the country ; 
it would have led to an immediate review of the security 
system. But it would have required a certain amount of 
courage, the risk—not very great—of a few months of 
unemployment. . . . Even now no one seems to be resign- 
ing. When will men learn that a country decays unless its 
citizens are willing to suffer for their convictions? Why 
should the government review the security system if it 
ean get all the obedient servants it wants? 


Jack Cassius Morris, 43, chief librarian at the Oak 
Ridge National Laboratory since 1948, died of lung 
eancer on 23 Sept. He previously had held posts at 
the University of Illinois Library; University of South 
Dakota Libraries; South Dakota War Information 
Center; Hercules Powder Co.; Office of Rubber Re- 
serve, Reconstruction Finance Corporation; and the 
U.S. Patent Office. Before entering the library profes- 
sion, Mr. Morris was engaged in the book trade. 
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In October, as part of a National Science Founda- 
tion survey of industrial science, questionnaires were 
sent to about 12,000 industrial concerns requesting 
information on their research and development activi- 
ties. The U.S. Department of Labor, Bureau of Labor 
Statistics, is conducting the survey, the second phase 
of which will consist of intensive interviews with 
representatives of about 200 selected large corpora- 
tions. Among the companies being canvassed are 4000 
firms that employ 1000 persons or more. The remain- 
ing firms in the sample were carefully selected to pro- 
vide reliable estimates concerning the research activi- 
ties of approximately 3 million companies in the 
United States. 

The need for full industrial cooperation in order to 
obtain signficant results was stressed by Alan T. 
Waterman, director of NSF, in a letter to the firms 
being surveyed. “The findings should be valuable to 
companies in planning and appraising their own re- 
search programs, besides contributing greatly to the 
formulation of national policies for the strengthening 
of scientific research,” Waterman stated. Plans for the 
survey were developed in consultation with the re- 
search committee of the National Association of Manu- 
facturers, the Industrial Research Institute, and other 
industry groups. 

The industrial contribution to the $3.5 billion na- 
tional research and development effort is believed to 
be well in excess of $1 billion/yr. In addition the Fed- 
eral Government spends approximately an equal 
amount each year to support research and develop- 
ment activities in industrial laboratories. 

Published information on the survey will not permit 
identification of data for individual firms, and all com- 
pany data supplied will be held in strict confidence. 
Sinee the survey is being conducted on a sampling 
basis to reduce cost, it is important for all firms re- 
ceiving questionnaires to respond, including those hav- 
ing no current research programs. 


In the 9 Oct. issue of Nature N. Takemori et al., of 
the Japanese National Institute of Health, Minatoku, 
Tokyo, have reported that the virus of Rift Valley 
fever has an anticancer action. The virus had a 
“marked destructive action” on one kind of rat cancer 
cell growing in tissue culture outside the animal body. 
Further study showed it could destroy cells of non- 
fatal tumors growing in mice. Rift Valley fever is a 
disease of sheep that also can spread to man, causing 
an influenza-like illness. Study of the virus as an anti- 
cancer agent seems so far to have been limited to 
laboratory experiments. 


There is strong evidence that archeologic excava- 
tions in Turkey have revealed information about the 
Empire of Arzawa, which flourished about 1400 B.c., 
and disappeared from history 200 yr later. The finds, 
made by the British Institute of Archeology in An- 
kara, accord strikingly with the known history, ac- 
cording to Seton Lloyd, director of the institute. They 
show also that the Arzawans, at the peak of their 
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civilization, were skillful architects and builders and 
produced, among other articles, beautiful pottery. 
Lloyd, in an article for The Times of London, places 
the empire geographically in the Beycesultan area, 
which is 150 mi from the coast of what is now Turkey. 
Remains of a city with imposing palaces, burned and 
looted in war, have been found there. 

In a wide and fertile plateau near the headwaters 
of the Maeander River, the excavators found a econstel- 
lation of minor ancient settlements (50 within a radius 
of 30 mi) around one of the largest city-mounds yet 
observed in Anatolia. 

Lloyd stated that historians know that Arzawa 
flourished in the Late Bronze Age; the city uncovered 
at Beycesultan shows signs of a final occupation at 
the end of the Bronze Age. The distinctive pottery of 
the Arzawans is found at almost every digging site. 


The Moscow radio has reported that a Russian ship- 
yard is constructing a tugboat to be powered by elec- 
tromagnetic induction. The tug’s masts, which look like 
overhead cable grids, pick up current by induction 
from cables laid along the banks of a canal. It is 
reported that a stretch of the Moscow-Volga Canal 
has been fitted with cables. 


The following is an excerpt from an article on the 
responsibilities of scientists in the 18 Sept. issue of 
Nature. 

The task of the scientist or technologist is to place 
at the service of the community the resources it needs, 
and to show how best they can be used. He has the 
responsibility of warning the community of the dang- 
ers that may attend the misuse of such knowledge 
and the failure to use it with due safeguards. The 
decision whether or not to use that knowledge in a 
particular way or for a specific purpose is one which 
he shares with the community as a whole. 

In that sense, accordingly, the problem for the 
scientist or technologist is one not of power but of 
influence. . . . The hydrogen bomb, in fact, involves 
no fresh responsibility for the scientist as such, least 
of all any new moral dilemma; and once these false 
ideas are cleared out of the mind of the scientist him- 
self and of the society in which he lives, there will be 
the less risk either of an anti-scientifie attitude on 
the part of the public or of the scientist being charged 
with a responsibility which he only shares with the 
whole community. .. . 

He is not entitled . . . to withhold knowledge from 
the community he serves any more than... he is ° 
entitled to dictate to the nation about his own dis- 
eoveries. He must be content to use his influence to 
guide his fellow-citizens to wise decisions; but he 
cannot impose these decisions. In return he can ask, 
in a free society, that he shall himself be free to fol- 
low his own conscience and that society shall not dic- 
tate his life to him. He is entitled to urge on society 
the conditions in which effective scientific work is 
possible and to direct attention to the consequences 
which may attend restraints on the freedom of scien- 
tific investigation and intercourse. 

The real challenge of the hydrogen bomb to the 
scientist is to consider even more carefully how best 
scientific thought can be put at the service of the 
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community. . . . This means much more than ques- 
tions of the presentation of his own ideas and find- 
ings. It involves questions of education and of public 
understanding, so that the issue is seen not as one of 
science letting natural forces get out of hand, but 
of man’s self-control and his use of forces able to 
destroy him and his works. 

Freedom of communication is vital. . . . Security 
considerations may reasonably prevent the public dis- 
cussion of technical details; but once such restric- 
tions operate beyond the narrowest of such limits, 
they do more than impede the exchange of ideas and 
the advance of science and technology: they endanger 
national security itself. Once the scientist comes to 
be silent, to experiment or inquire only along ortho- 
dox lines, science itself will atrophy and at last fail 
the nation in which it is thus pursued. Without free- 
dom for science, and by attempting to silence or in- 
timidate original and creative minds, in the end we 
forfeit security itself. 

Here, too, the scientist has a duty to speak... . 
His immediate responsibility is . . . with the way in 
which he can most speedily and effectively clarify 
public thinking about . . . scientific and technical 
aspects .. . and facilitate an understanding of the 
far-reaching military, economic and political deci- 
sions which are now imperative. He will be conscious 
that what he has to say as a scientist represents only 
one factor in a complex situation. . . . The task of 
education to be undertaken must include that of the 
leaders of the community as well as of the general 
public. Above all, the extent to which the influence 
of the scientist is brought to bear on the formation 
of policy or the re-shaping of institutions will depend 
on the willingness of the individual scientist to at- 
tempt the prosaic task of improving the channels of 
communication, 

Much will depend upon the effectiveness and clarity 
with which he presents and interprets his results and 
ideas to the community, and the fidelity and courage 
with which he and his professional institutions de- 
fend the freedom of science, not simply for the ad- 
vancement of science itself but also as an essential 
element in the preservation of a free society. 


Nancy Atkinson, bacteriologist at the University of 
Adelaide, South Australia, has reported in Nature 
that in 1946 she discovered an antibiotic chemical, 
called psalliotin, in an edible mushroom. It was so un- 
stable that it could not be concentrated and purified. 
When she resumed her work recently she resorted to 
paper chromatography of water extracts of mush- 
room stems and found that activity depended on 
length of exposure to light. Light from a yellow dark- 
room globe produced the best results. The antibiotic is 
now being tested with various disease germs to deter- 
mine its potential medical usefulness. 


Methods used to detect atomic explosions in another 
nation’s territory, a subject of strictest secrecy in the 
U.S. and Europe, are described in the 11 Oct. issue 
of Time by Yasuo Miyake of the Japanese Gov- 
ernment’s Meteorological Research Organization in 
Tokyo. An unofficial group of scientists in Japan has 
kept track of both U.S. and Soviet explosions since 
last spring. Their detection apparatus measures four 
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phenomena: disturbances of atmospheric pressure; 
variations of tide level (if the explosion is oceanic) ; 
variations in atmospheric electricity; and radioactiv- 
ity in rain. 


The Polish Academy of Sciences has announced the 
forthcoming publication of the complete original texts 
of the scientific papers of Maria Sklodowska-Curie, the 
Polish scientist who, with her husband Pierre, dis- 
covered rad.um in 1898. The papers are to be issued 
as part of Poland’s nationwide commemoration this 
year of the 20th anniversary of Mme. Sklodowska- 
Curie’s death. An introduction has been written by 
one of the scientist’s daughters, physicist Irene Joliot- 
Curie. 


Scientists in the News 


Boris Ephrussi of the University of Paris is at Har- 
vard University for the fall term (1954) as an ex- 
change professor. He is giving a course in physiologi- 
eal genetics in the department of biology. During the 
same period K. V. Thimann, professor of biology at 
Harvard, is giving a course in plant physiology at the 
University of Paris. Ephrussi is noted for his research 
on cytoplasmic heredity in yeast as revealed through 
studies of the inheritance of enzymes connected with 
the breathing functions of these organisms. 


L. Farrell McGhie, associate director of Stanford 
University’s Electronics Research Laboratory, has 
been named assistant dean of the School of Engineer- 
ing. He is also an associate general secretary for the 
university. 


The André Dreyfus Foundation has awarded the 
1954 Dreyfus prize to Hans Kalmus of the Galton 
Laboratory, University College, London. Kalmus will 
use his prize to spend a semester (April to September 
1955) in Brazil where he will conduct research in 
human genetics. 


Irving S. Bengelsdorf, formerly a faculty member at 
the University of California at Los Angeles, has joined 
the staff of the General Electric Research Laboratory, 
Schenectady, as a research associate in the chemistry 
research department. 


George H. Gehrmann, director of Du Pont’s medical 
division since 1926, has retired as director but will 
continue as associate medical director until his retire- 
ment from the company on 1 Nov. next year. Allan J. 
Fleming, who has been assistant director since 1948, 
has sueceeded Gehrmann. C. A. D’Alonzo, assistant to 
the management of the division, has been named assist- 
ant director. The medical division is responsible for 
safeguarding the health of company employees and, 
through the Haskell Laboratory for Toxicology and 
Industrial Medicine, it conducts extensive research on 
problems of industrial health. 
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Zeno Wicks, affiliated with the Interchemical Corp. 
since 1944, has been appointed general manager of 
the company’s central research laboratories in New 
York. 


Edward O. Essig, well-known entomologist who 
from 1941-51 was chairman of the department of 
entomology and parasitology at the University of 
California, became professor emeritus on 1 July after 
a career of 40 yr in the university. Prior to his service 
in the university, Essig was secretary of the California 
State Horticulture Commission and horticulture com- 
missioner of Ventura County. 

Essig’s contributions range over most of the field 
of entomology and allied sciences, with an emphasis 
on economic entomology, insect biology, taxonomy, 
and the history of entomology. He is the author of 
five books and more than 450 scientific papers. He has 
served as an officer of many scientific societies and, 
prior to their consolidation in 1952, he was president 
of both the American Association of Economie En- 
tomologists and the Entomological Society of America. 


Several times he was president of the Pacific Coast 
Entomological Society, and from 1942-47 he was a 
member of the National Research Council. France 
awarded him the Chevalier du Mérite Agricole. He 
has broad botanical knowledge and produced many 
iris hybrids of high merit for which he was awarded 
the Dykes medal. Essig is now engaged in a revision 
of one of his books, Insects of Western North America, 
and in the study of the family Aphididae, of which his 
collection is one of the largest in the world. 

On 29 Sept. Essig celebrated his 70th birthday and 
in his honor the department of entomology and para- 
sitology of the University of California sponsored a 
banquet in Berkeley attended by 225 of his friends 
and colleagues, many of whom were his former stu- 
dents. He was presented with a television set and a 
leather-bound volume of letters from more than 300 of 
his friends throughout the world. 
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James Watson Cox, director of the electronics labo- 
ratory of the Defence Research Board of Canada, has 
been appointed to the visiting faculty of the School 
of Electrical Engineering at Cornell University for 
the current academic year. He will teach a course on 
electromagnetic theory and conduct research on the 
ionosphere. 


Taine G. McDougal, director of spark plug engi- 
neering and research at AC Spark Plug Division of 
General Motors, retired on 1 Oct., after 40 yr of serv- 
ice. McDougal earned his engineering degree at Ohio 
State University in 1911, and began his career the 
same year as superintendent of the Clay Products Co. 
at Spokane. The following year he went to Universal 
Sanitary Manufacturing Co., New Castle, Pa., as re- 
search engineer. He remained there until 1914 when 
he joined AC. In addition to being an authority on 
spark plugs, McDougal is well known for his work in 
the ignition and ceramic fields. 


David A. Rytand, specialist in cardiology at Stan- 
ford University since 1936, has been promoted to full 
professor and on 1 Sept. became acting executive head 
of the department of medicine. He succeeds Arthur L. 
Bloomfield, who is now emeritus after nearly 30 yr as 
department head. Other appointments are as follows: 

A. Kenneth Schellinger, former faculty member who 
has been research director for Cerro de Pasco Mining 
Co. laboratories in Peru for the past 2 yr, will return 
in March 1955 as associate professor of metallurgy. 

John J. Osborn, who has been a research fellow with 
the American Heart Association, is acting associate 
professor of medicine, teaching pediatrics and serv- 
ing as research associate in cardiovascular surgery. 


Lorus J. and Margery Milne of the department of 
zoology at the University of New Hampshire have just 
returned from a year’s expedition into Central Amer- 
ica and various parts of the U.S. Their travels were 
supported by the Ford Foundation and the Explorers 
Club. 


Laurence E. Morehouse, associate professor of 
physical education and research physiologist in avia- 
tion medicine at the University of Southern California 
since 1946, has been appointed professor of physical 
education at the University of California at Los 
Angeles. Morehouse, formerly a fellow in the Harvard 
University fatigue laboratory, will head a new pro- 
gram of research in health, physical education, and 
rehabilitation, 


William J. Barclay, formerly of the Oregon State 
College faculty, has been appointed associate pro- 
fessor of electrical engineering at North Carolina 
State College. He is noted for perfecting an electric 
method for measuring the speed of light. The U.S. 
Bureau of Standards and the National Physical Lab- 
oratory, England, use this method for precision meas- 
urements. 
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Hartwig Kuhlenbeck, professor of anatomy at the 
Woman’s Medical College of Pennsylvania, has been 
elected an honorary member of the Japanese Ana- 
tomical Society. He is the first honorary member, and 
is being so recognized for his contributions to the 
science of anatomy in Japan. Upon two occasions he 
was visiting professor in the University of Tokyo, and 
he has also had Japanese anatomists working in his 
university laboratory. 


The Atomic Energy Commission has announced the 
appointment of C. D. W. Thornton as chief of the 
Office of Operations Analysis. During the last 6 yr 
he has held responsible positions in the AEC, includ- 
ing those of technical adviser on source and fissionable 
materials accountability and chairman of the fission- 
able standard samples committee. 


Rev. George J. Hilsdorf, chairman of the chemistry 
department at St. Peter’s College, Jersey City, has 
been elected president of the Eastern States division 
of the American Association of Jesuit Scientists. 


Harriet M. Boyd, who served for 2 yr in Japan with 
‘the Atomic Bomb Casualty Commission studying the 
victims of the nuclear fission missiles dropped upon 
Hiroshima, has joined the University of Pennsyl- 
vania’s School of Auxiliary Medical Services as di- 
rector of the division of medical technology. In that 
capacity she will train medical technicians both to 
qualify for the B.S. degree in medical technology and 
to take the examination of the Registry of Medical 
Technologists, American Society of Clinical Patholo- 
gists. 


Richard H. Bolt, director of the interdepartmental 
Acoustics Laboratory at Massachusetts Institute of 
Technology since 1946, has been appointed to the 
newly created post of professor of acoustics in the 
institute’s department of electrical engineering. 


Georg H. Hass, chief of the physics laboratory at 
the Corps of Engineers’ Research and Development 
Laboratories at Fort Belvoir, Va., has been awarded 
an outstanding performance rating for his technical 
proficiency. The award was made on the basis of the 
work of the German-born scientist in providing the 
Army and other government agencies with optical 
coatings far in advance of present commercial tech- 
nology. In addition, he was cited for his research on 
semiconductor intermetailic compounds and electrical 
discharges in gases, both important in the development 
of military infrared equipment. 


At Mississippi State College Lois Almon,, for 14 yr 
associated with the Wisconsin Public Health Service, 
has been appointed Experiment Station associate in 
home economies research to sueceed Olive Sheets, who 
is retiring after serving 27 yr in this position. Almon’s 
work will be concerned with the broader aspects of 
human nutrition. 
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Alfred E. Livingston, professor and head of the 
department of pharmacology from 1950 to 1954 at 
the Temple University School of Pharmacy, has been 
appointed professor of pharmacology at the College 
of Pharmacy of St. John’s University, Brooklyn. 


George W. Howard, one of 11 winners of $15,000 
Rockefeller public service awards last year, has re- 
turned to work at the Corps of Engineers’ Research 
and Development Laboratories, Fort Belvoir, Va., 
after 12 mo of studying methods of directing, plan- 
ning, and managing similar agencies here and abroad. 
He visited 62 research and development laboratories in 
the United States and Canada and 18 in Europe dur- 
ing his year’s leave. 

While on a 3-mo tour of research agencies in Aus- 
tria, Germany, Italy, Switzerland, France, and the 
Netherlands, he found time to earn a doctor’s degree 
from the Technical University at Graz, Austria, last 
July. 


Frank A. Parker, former research director of the 
Detroit Controls Corp. research division at Redwood 
City, Calif., has been appointed director of research 
and engineering, Detroit. 


Frank J. Soday, vice president and director of re- 
search and development for the Chemstrand Corp., 
has been elected president of the Southern Association 
of Science and Industry. 


Hubert O. Jenkins, professor of natural sciences at 
Sacramento State College, has been appointed director 
of Sacramento Field Tours, a public service sponsored 
by the college and the California Junior Museum at 
Sacramento. 


James Bond, curator of the birds of America collec- 
tion at the Academy of Natural Sciences of Philadel- 
phia, received the annual Brewster memorial award, 
a medal, at the recent meeting of the American Orni- 
thologists Union. Bond was honored for his work on 
the birds of the West Indies. 


Edwin L. Zebroski, formerly project engineer for 


the submarine advanced reactor project at General- 


Electrie’s Knolls Atomic Power Laboratory, Schenec- 
tady, N.Y., has become manager of the nuclear engi- 
neering section in the physics department of Stanford 
Research Institute. 


The 1953 Henderson award of the Royal Photo- 
graphic Society of Great Britain has been granted to 
Edwin E, Jelley, research associate of Kodak Research 
Laboratories, for outstanding work in photographic 
chemistry. The citation reads: “in recognition of you~ 
researches in the chemistry of photography (especially 
those employing the microscope) and in particular for 
yeur paper, with Dr. R. B. Pontius, on the ‘Diffusion 
of Dyes in Gelatin’ presented to the International Con- 
ferenee on the Science and Application of Photogra- 
phy in 1953.” 
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At Duke University two scientists have been named 
to James B. Duke professorships. They are Paul K. 
Kramer, professor of botany, and D. T. Smith, chair- 
man of the department of bacteriology. 


Leslie W. Orr of Ogden, Utah, has been put in 
charge of the research on forest insects at the U.S. 
Forest Service’s Southern Forest Experiment Station 
in New Orleans. He succeeds R. J. Kowal, who has 
been transferred to Asheville, N.C., to head similar 
work at the Southeastern Forest Experiment Station. 


Charles G. Zubrod, associate professor of medicine 
and director of research in the department of medicine 
at St. Louis University, has been appointed clinical 
director at the National Cancer Institute of the Na- 
tional Institutes of Health. Zubrod, who has had ex- 
tensive experience in pharmacology, particularly in 
the use of drugs for the treatment of human diseases, 
will have a major share of the responsibility for the 
institute’s clinical investigations. 


Recent appointments to assistant professor are as 
follows. St. John’s University (Brooklyn): Henry 
Eisen, pharmacy. Polytechnic Institute of Brooklyn: 
Ernst Loebl, chemistry. Harvard University: Taylor 
A. Steeves, botany. 


Necrology 


Charles E. Allen, 82, author, former editor of the 
American Journal of Botany, past president of the 
Botanical Society of America and American Society 
of Naturalists, and professor emeritus of botany at 
the University of Wisconsin, Madison, Wis., 25 June; 
Henry K. Benson, 77, author, investigator of soils, land 
clearing, and pulp, and professor emeritus of chemis- 
try at the University of Washington, Seattle, Wash., 
27 Sept.; Sophia H. Eckerson, author and retired plant 
microchemist at Boyce Thompson Institute, Yonkers, 
N.Y., 19 July; José N. Gandara, 45, heart specialist 
and chairman of the Puerto Rico Housing Authority, 
Rio Piedras, P.R., 12 Oct.; Harold A. Lewis, 60, man- 
ager of the technical service section of the E. I. du 
Pont de Nemours and Co. explosives department, Wil- 
mington, Del., 12 Oct.; Theodore Lyman, 79, leader in 
the investigation of extreme ultraviolet radiations, 
author, past president of the American Academy of 
Arts and Sciences and of the American Physical So- 
ciety, and Hollis professor emeritus of natural philos- 
ophy at Harvard University, Cambridge, Mass., 11 
Oct.; Jack C. Morris, 43, chief librarian of the Oak 
Ridge National Laboratory, Oak Ridge, Tenn., 23 
Sept.; Grady Norton, 60, meteorologist and specialist 
in hurricane forecasting for the Miami Weather Bu- 
reau, Miami, Fla., 9 Oct.; Gerhard Sander, 39, re- 
search eytologist and geneticist, former research as- 
sociate in psychiatry at Columbia University, and 
assistant professor of botany at the University of 
Wisconsin, Madison, Wis., 23 July; Edward H. Sar- 


gent, 69, chief engineer of the Hudson River Regulat- 
ing District, Albany, N.Y., 9 Oct.; James C. Sargent, 
62, urologist, lecturer, and professor at the Marquette 
University School of Medicine, Milwaukee, Wis., 7 
Oct.; August F. Schulze, 68, expert on animal diseases 
and professor emeritus of zoology at the University 
of Connecticut, Storrs, Conn., 10 Oct.; Melvin J. 
Tamari, 60, professor of eye, ear, nose, and throat 
medicine and surgery at the University of Illinois 
Medical School, Chicago, Tll., 11 Oct. 


Meetings 


More than 3100 registrants from 50 nations at- 
tended the 2nd World Congress of Cardiology, which 
was combined with the 27th Scientific Sessions of the 
American Heart Association in Washington, D.C., 
12-17 Sept. Approximately one-third of the partici- 
pants were physicians from abroad. 

Paul D. White of Boston, who served as president 
of the congress, was elected president of the Inter- 
national Society of Cardiology, which sponsors these 
congresses. He succeeded Charles Laubry of Paris, 
who has held the post for the past 4 yr, and who 
presided over the first international cardiology congress 
in Paris in 1950. Other officers named at a meeting 
of the society’s council include: Ist v. pres., Ignacio 
Chavez, Mexico City; 2nd v. pres., D. E. Bedford, 
London; see.-gen., Pierre Duchosal, Geneva; treas..,. 
Louis N. Katz, Chicago; asst. sec., John Palmer, Mont- 
real. Brussels, Belgium, was chosen for the 3rd World: 
Congress of Cardiology to be held in 1958. The Inter- 
European Congress of Cardiology will be held in 
Stockholm in 1956, and the Inter-American Congress 
of Cardiology will convene in Havana in the same: 
year. 


The Southern Society of Cancer Cytology will meet: 
conjointly with the Southern Medical Association in 
St. Louis, 8-9 Nov. The cancer society’s program will 
be divided into the following major sections: General 
Cytology, F. Bayard Carter of Durham, N.C., presi- 
dent of the society, presiding ; Gynecological Cytology, 
Robert W. Barter of Washington, D.C., presiding; 
and Gynecological Cytology and Special Technics, 
Harold R. Pratt-Thomas of Charleston, 8.C., presid- 
ing. Twenty-one papers will be delivered and four 
will be read by title. At a dinner meeting John R. 
Heller, director of the National Cancer Institute, will 
make an address entitled “New horizons in cancer: 
cytology in research and practice.” 


The American Dental Association will hold its 95th 
annual session in Miami, Fla., 8-11 Nov. More than 
12,000 dentists are expected to attend. Every phase of 
dentistry will be discussed in reports presented during 
the scientific program; at other sessions the house of 
delegates, composed of 402 elected representatives of 
the Association’s 82,000 members, will consider issues 
of significance to the nation’s dental health. Immedi- 
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ately prior to the annual session, more than 20 asso- 
ciated dental groups will hold meetings in Miami and 
Miami Beach. 


A representative group of 29 nuclear scientists and 
engineers met in Washington on 11 Oct. to organize 
the American Nuclear Society. An additional 200 sen- 
ior atomic scientists and engineers have accepted in- 
vitations to become charter members. This is the first 
professional society of scientists and engineers rep- 
resentative of all scientific disciplines engaged in re- 
search, development, and application of nuclear tech- 
nology. A principal .purpose of the group is to foster 
the integration and advancement of nuclear science 
and technology through the interchange of informa- 
tion and ideas in every field of research involving nu- 
clear techniques. Although nuclear power will be of 
primary interest, other subjects of interest to the 
membership will include uses of radioisotopes, effects 
of radiation on materials, radiation-sterilization of 
foods, and so forth. 

The group has offered to assist in the implementa- 
tion of the international nuclear energy conference 
proposed by President Eisenhower. United Nations 
sponsorship of such a conference is now being con- 
sidered. Membership in the Society will not be limited 
to U.S. citizens and it is expected that cooperative con- 
ferences will be held with foreign technical groups. 

The list of charter members ineludes such men as 
J. G. Beckerley, U.S. Atomic Energy Commission; J. 
W. Landis, Babeock and Wileox Co.; J. A. Lane, Oak 
Ridge National Laboratory; D. H. Loughridge, North- 
western University; C. R. MeCullough, Monsanto 
Chemical Co.; J. R. Menke, Nuclear Development As- 
sociates, Ine.; W. G. Pollard, Oak Ridge Institute of 
Nuclear Studies; Philip Sporn, American Gas and 
Electric Co.; and Chauncey Starr, North American 
Aviation; Ine. 

The new organization plans its first technical eon- 
ference 27-29 June at Pennsylvania State University, 
where a “swimming pool” type of nuclear reactor is 
under construction. 


The creation of the General Committee on Nuclear 
Engineering and Science was announced on 29 Sept. 
Organized under the sponsorship of Engineers Joint 
Council, the new body has been established to “meet 
the pressing problems of nuclear engineering and the 
related sciences,” with emphasis on the “industrial 
usefulness” of atomic power. The Engineers Joint 
Council is constituted of eight leading engineering 
societies with a total membership of 170,000. The 
American Chemical Society, which has joined the 
engineers in the nuclear unit, has 70,000 members. 
John R. Dunning, dean of engineering at Columbia 
University, has been elected chairman of the Gen- 
eral Committee on Nuclear Engineering and Science; 
Donald L. Katz ef the University of Michigan is sec- 
retary and program chairman. The new group has 
invited the participation, as members, of organizations 
of physicists and others concerned with nuclear de- 
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velopment. A nuclear congress is scheduled for 11— 
16 July 1955 with an expected attendance of 1500. The 
holding of this congress, however, is conditioned on 
the action of the United Nations on the proposal of 
Secretary of State Dulles for an international con- 
ference on the creation of a world bank of fissionable 
material for peaceful productivity. The new com- 
mittee’s announcement said 
If the United Nations designates a city in North 
America for a conference in 1955, we shall forego 
our own Nuclear Congress for that year and we shall 
be willing to aceept the responsibilities for the eivil- 
ian aspects of the meeting. If the UN conference is 
held abroad, our Nuclear Congress will be held in a 
city in the United States to be designated later. 


The Fluid Dynamics Division of the American Physi- 
cal Society will meet 22-24 Nov. at Langley Aero- 
nautical Laboratory, Langley Field, Va., and at the 
Hotel Chamberlain, Old Point Comfort, Ft. Monroe, 
Va. The meeting will feature a number of invited 
papers, including one by Hugh L. Dryden on “Fifty 
years of boundary layer theory and experiment.” 
There will also be a large number of contributed 
papers on turbulance, boundary layer theory, and 
aerodynamics. Anyone wishing to attend should notify 
Joseph 0. Hirschfelder, Secretary, Fluid Dynamics 
Division, P.O. Box 2127, Madison 6, Wis. 


The 34th annual meeting of the Association for the 
Education of Teachers in Science will take place at 
Teachers College, Columbia University, 4-6 Nov. 
This year the conference will center attention upon the 
use of audiovisual aids, and will feature the actual 
demonstration of such aids. 


Society Elections 


Gamma Sigma Delta: pres., W. V. Lambert, Uni- 
versity of Nebraska; v. pres., Louis M. Thompson, 
Iowa State College; sec., John A. Johnson, Kansas 
State College; treas., Homer J. L’Hote, University of 
Missouri. 


Botanical Society of America: pres., Oswald Tippo, 
University of Illinois; v. pres., Harriet B. Creighton, 
Wellesley College; sec., Harold C. Bold, Vanderbilt 
University; treas., Harry J. Fuller, University of 
Illinois. 


Conference on Weights and Measures: pres., A. V. 
Astin, National Bureau of Standards, Washington 25, 
D.C.; see., W. S. Bussey, National Bureau of Stand- 
ards; treas., G. F. Austin, Jr., Detroit, Mich. The vice 
presidents are J. Roy Jones, J. W. Reese, C. A. 
Lyon, G. L. Johnson, A. O. Oslund, and W. L. Daniels. 


Botanical Society of America, Central States Section: 
chairman, T. G. Yuncker, DePauw University; v. 
chairman, P. Weatherwax, Indiana University; see.- 
treas., L. J. Gier, William Jewell College. 
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Education 


Lee A. DuBridge, president of the California Insti- 
tute of Technology and chairman, Science Advisory 
Committee, Office of Defense Mobilization, delivered 
the principal address at the opening ceremonies of the 
new $2,000,000 building of the Applied Physics Labo- 
ratory of The Johns Hopkins University in Howard 
County, Md. In his speech DuBridge warned that if 
the government and the nation are to get the most out 
of scientific research, scientists and military men will 
have to do more basic planning together, and Congress 
and the rest of government will have to drop some 
ideas and policies that retard research. 

The auditorium in the new building was dedicated 
to the memory of the late William Sterling Parsons, 
rear admiral who died last November while serving as 
deputy chief of the Bureau of Ordnance, U.S. Navy. 
With R. E. Gibson, director of the Applied Physics 
Laboratory, presiding, Vannevar Bush paid tribute 
to Admiral Parsons as a scientist, and M. 8. Schoeffel, 
rear admiral and chief of the Bureau of Ordnanee, 
paid tribute to him as a naval officer. Admiral Par- 
sons was closely associated with the laboratory for 
many years in connection with the development of the 
proximity fuze and later, guided missiles. 

Lowell J. Reed, president of The Johns Hopkins 
University, presided at the opening ceremonies held in 
front of the building, during which Admiral Schoeffel 
presented the laboratory with its second Naval Ord- 
nance development award for “continued outstanding 
scientific achievement since 1945 and in appreciation 
of exceptional service to Naval Ordnance develop- 
ment.” 


Graduate training related to the field of aviation 
medicine, a medical specialty recently certified by the 
American Board of Preventive Medicine, is being 
offered for the first time this year by the Harvard 
School of Public Health. The program, directed by 
Ross A. MeFarland, associate professor of industrial 
hygiene, meets the Board requirement of 1 yr of grad- 
uate.training in the areas of basic sciences related to 
aviation medicine and also will lead to a degree of 
master of public health. 


The University of Pennsylvania’s new $3,000,000 
physics, mathematics, and astronomy building is now 
being used. The building, which will be dedicated later, 
has a particle accelerator, provisions for closed-circuit 
televising of microscopic experiments, equipment for 
the safe handling and storage of radioactive material, 
a “penthouse” astronomical observatory, and shops 
for the manufacture of glass, mechanical, and elec- 
tronic apparatus. 

For the physics department, it supplants the Randal 
Morgan Laboratory, a pair of smaller buildings 
erected before the turn of the century; and for the 
mathematics and astronomy departments, it ventral- 
izes classes and offices previously seattered among 
other buildings. 
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A contribution of $25,000 toward the erection and 
equipment of a Science Hall on the Hillerest campus 
of St. John’s University, Brooklyn, has been announced. 
It is the gift of William L. Burgoyne, president of 
the Burgoyne Aircraft Engineering and Maintenance 
Corp., and will be used for a biology laboratory in 
the new building. 


The New York Academy of Medicine’s 20th series 
of Lectures to the Laity on Medicine in the Changing 
Panorama of Science will commence on 17 Nov. with 
the Linsly R. Williams memorial lecture “Chemo- 
therapy of cancer,” which will be delivered by Sidney 
Farber of the Children’s Cancer Research Foundation, 
Boston, Mass. Other lectures are as follows: 

1 Dee., “Is psychiatry a science?” Jules H. Masser- 
man, professor of neurology and psychiatry, North- 
western University. 

5 Jan., “The philosopher looks at science.” Ernest 
Nagel, professor of philosophy, Columbia University. 

19 Jan., “Life is for living.” D. Ewen Cameron, 
Allan Memorial Institute of Psychiatry, Montreal. 

2 Feb., “Psychosomatic notions—a review.” Aldwyn 
B. Stokes, professor and head, department of psy- 
chiatry, University of Toronto. 

16 Feb., “Man and his nutrition.” Charles G. King, 
scientific director, The Nutrition Foundation, and pro- 
fessor of chemistry, Columbia University. 


The new geochemical laboratory, which is under the 
direction of J. Laurence Kulp, has just been com- 
pleted at Columbia University’s Lamont Geological 
Observatory, Palisades, N.Y. The research being con- 
ducted at the laboratory includes age determinations 
of everything from the earth itself to mummy wrap- 
pings from Peru, measurements of natural radioac- 
tivity in the crust of the earth and in the atmosphere, 
and general geochemical investigations into such things 
as the origin of petroleum and sulfur. 

Modern geochemistry, the application of quanti- 
tative chemical measurements to geology, is barely 10 
yr old. It began in the early 1940’s when war-spurred 
atomic research produced the delicate instruments and 
basic knowledge necessary to increase the sensitivity 
of analytical techniques, particularly those relating to 
isotopic assay. With the new equipment just installed 
Kulp expects to double the range of radioactive car- 
bon dating shortly—making it possible to establish the 
age of organic objects as much as 60,000 yr old. - 

Though C** is so far the best material for the dating 
technique, the Columbia geochemists have pioneered 
in the use of several other isotopes, many of them ex- 
tremely promising. Improvements on the uranium 
“clock” now give it a range of 1 billion yr to an ac- 
curacy of 2 percent. The ionium found in muds on 
the deep ocean floor has been used to study the rate 
of sedimentation in the mid-Atlantic Ocean. Tritium 
is being used to tag air masses by the age of the 
moisture in them, thereby helping meteorologists to 
study the movement and mixing that goes on in the 
atmosphere. 

Most promising development for dating older rocks 
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is the potassium clock. The common occurrence of 
potassium in nature makes it possible to date prac- 
tically any rock older than 10,000,000 yr. Its range 
extends from 10 million yr ago to the very beginnings 
of the earth, which geologists estimate now at approxi- 
mately 5 billion yr ago. A similar clock, rubidium- 
strontium, extends back from about 100 million yr. 


Available Fellowships and Awards 


The fellowship office of the National Academy of 
Sciences—National Research Council is now aceepting 
applications for the following predoctoral and post- 
doctoral fellowship programs in the natural sciences 
that are being administered by the Academy—Research 
Council for the academic year 1955-56. These fellow- 
ships, which are open only to U.S. citizens, were estab- 
lished to give young persons of unusual promise and 
ability special opportunities to gain advanced study 
and training in fundamental research. 

American Chemical Society Petrolewm Research 
Fund Postdoctoral Fellowships. Supported by the 
American Chemical Society, these fellowships are de- 
signed to be used exclusively for advanced scientific 
education and fundamental research in the “petroleum 
field.” The term “petroleum field” as used comprises 
(i) exploration for, and the production, transporta- 
tion and refining of petroleum, petroleum products, 
and natural gas, and (ii) the production and refining 
of substitutes for petroleum and petroleum products 
from natural gas, coal, shale, tar sands, and like ma- 
terials. Applicants must produce evidence of training 
in one of the natural sciences equivalent to that repre- 
sented by the Ph.D. or Se.D. degree and must have 
demonstrated superior ability for creative research. 

Lilly Research Laboratories Postdoctoral Fellow- 
ships in the Natural Sciences. Supported by the Lilly 
Research Laboratories, these fellowships are for the 
purpose of giving further enducation, training, and 
development to young men and women in the sciences 
fundamental to the understanding of biological phe- 
nomena, especially in the borderline fields between 
chemistry, biology, and physics. Evidence of training 
in one of the natural sciences equivalent to that repre- 
sented by the Ph.D. or Se.D, degree must be produced 
by the applicant and he must have demonstrated su- 
perior ability for creative research, Applicants of 
extraordinary competence and promise who have had 
1 or 2 yr of postdoctoral or professional experience 
are especially invited to apply. 

Merck Senior Postdoctoral Fellowships in the Nat- 
ural Sciences. Supported by Merck, Inc., these senior 
fellowships, which have no age restrictions, are 
awarded for the purpose of giving advanced educa- 
tion, training, and development to individuals who 
have demonstrated marked ability in research in the 
physical, chemical, or biological sciences and who 
wish to broaden their fields of investigational activity 
by acquiring some familiarity with another area. Ap- 
plicants must produce evidence of training in physics, 
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chemistry, or biology equivalent to that represented 
by the Ph.D. degree, and must have had at least 3 yr 
of postdoctoral professional experience in their major 
field, only 1 yr of which may have been fellowship 
work. 

RCA Predoctoral Fellowships in Electronics. Sup- 
ported by the Radio Corporation of America, these 
predoctoral fellowships are offered to give special 
graduate training and experience to young men and 
women in tue general field of electronics, either as a 
branch of electrical engineering or as a part of the 
general field of physies. Candidates must have demon- 
strated ability and aptitude for advanced work and 
must have had training in electronics equivalent to 
that represented by 1 yr beyond the bachelor’s degree 
in a university of recognized merit in this field. It is 
understood that the training for the bachelor’s degree 
may come from the general area of electrical engineer- 
ing or physics. 

Detailed information and application material may 
be secured for any of the programs by writing to the 
Fellowship Office, National Research Council, 2101 
Constitution Ave. NW, Washington 25, D.C. Fellow- 
ships are awarded in the late winter or early spring. 
All applications for any of these programs must be 
submitted on or before 10 Dec. 


The Lederle Laboratories Division of the American 
Cyanamid Company has announced the second year 
of the Lederle medical faculty awards for the academic 
year 1955-56. The purpose of this program is to en- 
courage men and women who have progressed beyond 
the stage of development which is now encompassed 
by the postdoctorate fellowships or the so-called senior 
fellowships in preclinical sciences. The program will 
aid in the support of promising teachers and investi- 
gators, particularly in the fields of anatomy, biochem- 
istry, microbiology, pathology, pharmacology, and 
physiology, for a limited period in the hope and ex- 
peetation that the medical schools which have ap- 
pointed them, or some other schools, will thereafter 
be ready and willing to provide for their future sup- 
port. The plan is also intended to assist departments 
which could benefit by expansion and which can offer 
opportunities for the development of promising in- 
dividuals. 

Candidates must hold faculty rank or its equivalent. 
Awards will be made for a term not exceeding 3 yr. 
The only restriction in the case of each recipient is 
that the total amount, which will be awarded at a rate 
to be determined by the awards committee, shall not 
exceed $10,000 in any 1 yr to any one grantee. 

The funds should be used primarily to increase or 
to create salaries for the designated individuals, but 
they may be used in part to support the departmental 
activities of the individual. The funds are meant to 
augment, but not to replace, funds already available 
for the department in question. 

There are no formal application blanks. Nomina- 
tions, accompanied by the specific information that is 
designated in detailed instructions, should be sub- 
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mitted through the office of the dean of the medical 
school and should be endorsed by him. Only one can- 
didate from each school will be considered in any 
given year. It is suggested that the most suitable can- 
didate be selected by a committee of the faculty on 
the basis of personal qualifications and departmental 
needs. Nominations for awards to be activated during 
the academic year 1955-56 should be submitted by 1 
Feb. 1955. 


Grants and Fellowships Awarded 


The following AAAS research grants have been 
awarded : 


Wisconsin Academy of Science, Arts, and Letters to W. L. 
Culberson, University of Wisconsin. Ecological study of the 
bark-inhabiting cryptogamic vegetation of Wisconsin. 

Wisconsin Academy of Science, Arts, and Letters to W. L. 
Wittry, State Historical Museum. Excavations of prehistoric 
habitation sites in Wisconsin. 


American Cancer Society institutional and special 
purpose research grants for 1954-55 are as follows: 


Boston University. C. 8S. Keefer. Chemical structure and 
function of human malignant tumors. 

Brown University. 7. W. Wilson. Histophysiology, histo- 
pathology, and cytology of liver and skin. 

University of Buffalo. S. Kimball. Institutional cancer re- 
search program of the University of Buffalo. 

University of California. D. A. Wood. Cancer research in 
action. 

University of Chicago. L. T. Coggeshall. Cause, diagnosis, 
and treatment of cancer. 

University of Colorado. R. C. Lewis. Cellular biology, tissue 
growth, and endocrinology. 

Columbia University. W. C. Rappleye. Research studies of 
cancer. 

Detroit Institute of Cancer Research and Wayne Univer- 
sity. W. L. Simpson and G. H. Scott. Integrated studies of 
experimental and clinical cancer. 

Emory University. A. P. Richardson. Basic research in 
cancer. 

George Washington University. W. A. Bloedorn, Clinical 
and research program. 

Harvard University. J. C. Aub. Research in growth and 
cancer. 

Indiana University Medical Center. EB. A. Lawrence. Me- 
tabolic changes in natural and induced resistance to malig- 
nant neoplasms. 

Institute for Cancer Research, Philadelphia. S. P. Reimann. 
Cancer research through application of various techniques. 

State University of Iowa. N. B. Nelson. Fundamental etud- 
ies in cellular physiology. 

Johns Hopkins University. W. W. Scott. Studies on the 
etiology and treatment of tumors. 

University of Kansas. R. E. Stowell. Physical, chemical, 
structural, and functional changes associated with cancer. 

Massachusetts General Hospital. P. Zamecnik. Basic science 
and clinical investigations into cause and cure of cancer. 

University of Michigan. A. C. Furstenberg. Integrated stud- 
ies of the nature, detection, and cure of cancer. 

University of Minnesota. H. 8. Diehl. Institutional cancer 
research program. 

New York University, Bellevue Medical Center. G. H. 
Twombly. Cancer research at New York University Medical 
School with clinical research at Bellevue. 

Ohio State University. C. A. Doan. Coordinated institu- 
tional cancer research program. 

Oklahoma Medical Research Foundation. C. D. Kochakian. 
Clinical and basic research in normal and abnormal growth. 

University of Pennsylvania. E. P. Pendergrass. Cancer 
research program. 

University of Rochester. J. J. Morton and E. H. Keutmann. 
Tumor host relationships. 

Roscoe B. Jackson Memorial Laboratory. Exploration of 
research leads in growth and cancer. 

Rutgers University. J. B. Allison. Dynamic state of cancer- 
ous and other tissues. 
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Sloan-Kettering Institute for Cancer Research. C. P. 
Rhoads. Cancer chemotherapy program. 

University of Southern California. I. 
research coordinating plan. 

Stanford University. W. H. Carnes. Cancer research. 

University of Texas, M. D. Anderson Hospital. R. L. Clark, 
Jr. Factors regulating growth. 

Tufts College. F. Homburger. Clinical and experimental 
studies on cancer. 

Tulane University. A. Segaloff. Relationship of hormones 
to neoplasia. 

Washington University. E. Graham and E. V. Cowdry. 
Interim support for lung research. 

Washington University. G. Cori. Investigations on the prob- 
lem of growth. 

University of Wisconsin. H. P. Rusch. Institutional cancer 
research program. 

Worcester Foundation for Experimental Biology. G. Pincus. 
Steroid metabolism and carcinogenesis. 

Yale University. V. W. Lippard. Experimental and clinical 
cancer, 

Airborne Instruments Laboratory, Inc. 
automatic scanner for Papanicolaou smears. 

University of California. W. M. Stanley. Correlative studies 
on normal, malignant, and virus infected tissues and cells by 
means of the color translating microscope. 

Cornell University Medical College. G. N. Papanicolaou. 
Exfoliative cytology of the breast, endometrium, and cervix. 

Harvard University. J. B. Graham. Study of optimum treat- 
ment of uterine cervical cancer. 

National Research Council. I. M. Wason. Evaluation of 
proposed methods for the diagnosis and therapy of cancer. 

New England Deaconess Hospital. 8S. Warren. Use of Polar- 
oid ultraviolet color translating microscope for research. 

New York University, Bellevue Medical Center. N. Nelson. 
Lung cancer research. 

Rockefeller Institute for Medical Research. Exploration of 
possible fields of usefulness of the Polaroid color translating 
microscope. 

Southern Research Institute. H. E. Skipper. Search for 
useful cancer chemotherapeutic agents. 

Stanford Unviersity. E. L. Ginzton and H. 8S. Kaplan. De- 
velopment and clinical testing of a medical limear electron 
accelerator. 

Wayne University. A. J. Vorwald. The pathogenesis of 
pulmonary cancer in experimental animals. 


Macdonald. Cancer 
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In the Laboratories 


The dedication ceremonies for the new Quartermas- 
ter Research and Development Center in Natick, Mass., 
took place on 14 Oct. The $11,000,000 scientific center 
represents a consolidation of Quartermaster Corps re- 
search laboratories heretofore scattered throughout the 
country. The new center is also headquarters of the 
recently established Quartermaster Research and De- 
velopment Command, headed by Brig. Gen. Charles G. 
Calloway. 

The facility is unique in that it is the first scientific 
installation designed to permit study of human phys- 
ical reaction and evaluation of experimental military 
equipment under virtually all known climatie condi- 
tions. The Climatic Research Building eventually will 
house climatic chambers in which simulated weather 
conditions may be produced ranging from 70° below 
zero to 168° above, from tropical cloudbursts to arctic 
snowstorms. It also will be possible to create winds 
of up to 40 mi/hr. 

Other laboratories at the center will be equipped 
to make detailed tests of fabrics, leathers, metals, 
plastics, chemicals, and other materials and processes 
involved in fashioning the more than 70,000 items of 
Quartermaster supply. The facilities are designed to 
perform both basic scientific research and the prac- 
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tical testing of so-called end items, ineluding every- 
thing from footwear to bakery equipment and from 
insecticides to canvas. 

Situated on a 100-acre site, the center includes 10 
reinforced conerete buildings. When in full operation 
the laboratories will use more than a million gallons 
of water daily, which will be drawn from nearby Lake 
Cochituate and returned uncontaminated through spe- 
cial filtering equipment. Personnel will total about 
1000, less than 50 of whom are military, and will in- 
clude several hundred scientists and technologists ex- 
perienced in the various fields of Quartermaster re- 
search. 


Two new buildings and additions to a tank farm 
and power house will be erected at the Gulf Research 
and Development Co.’s laboratories in Harmarville, 
Pa., to expand its facilities for research into fuels 
and lubricants. The project, when completed with test 
engines and related apparatus, will cost in the neigh- 
borhood of $2,400,000. 


New Jersey industry and Rutgers University are 
cooperating in the establishment of a Radioisotope 
Center in order to make this by-product of atomic 
energy more available as a research tool. Ten firms 
have already signed up for $1000 memberships in the 
center. Although this $10,000 does not complete financ- 
ing, Rutgers will proceed immediately with the project 
and first courses will be offered with the opening of the 
second semester in February. The new unit will have 
its headquarters in the university’s Physies Building; 
laboratory sessions will take place in facilities at Uni- 
versity Heights. 


Miscellaneous 


The most important publications of the Interna- 
tional Union of Biological Sciences are the Proceedings 
of the symposiums it has sponsored. The publications 
may be ordered from Prof. R. Ulrich, Laboratoire de 
Physiologie Végétale, 1, rue Victor Cousin, Paris 5, 
France. Some of the titles available are as follows: 
Trace Elements in Plant Physiology (Rothamsted, 
1947); Botanical Nomenclature and Taxonomy 
(Utrecht, 1948); Sostanze Interattive Tra Uova e 
Spermi e Partenogenesi (Milan, 1948); Les Bases 
Scientifiques d’une Organisation Internationale de la 
Lutte Biologique (Stockholm, 1948); Development, 
Growth and Regeneration of the Nervous System 
(Chicago, 1949); Le Role des Anaérobies dans la 
Nature (Bruxelles, 1949); Problémes de VEmbryo- 
logie Physio-Génétique (Berne, 1949); Les Bases 
Ecologiques de la Régénération de la Végétation des 
Zones Arides (Stockholm, 1950); La Symbiose des 
Insectes avec les Microorganismes (Amsterdam, 
1951) ; Le Bactériophage, Royaumont (Paris, 1952) ; 
Biometric Problems in the Prediction and Estimation 
of the Growth of Plants in Tropical and Subtropical 
Regions (Caleutta, 1951); Sur VOrganisation des 
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Jardins Botaniques (Paris, 1953); Actinomycetales ; 
Morfologia, Biologia e Sistematica (Rome, 1953). 

The union has also published two indexes: the Index 
of Geneticists (listed by name and by country) and 
the Index of Zoologists (listed by name, by country, 
and by specialty). 


Four articles on the general topic Psychoanalysis 
and scientific method appear in the November issue of 
The Scientific Monthly: “Meaning of psychoanalytic 
concepts and confirmation of psychoanalytic theories” 
by Else Frenkel-Brunswik; “Critique of psychoana- 
lytic concepts and theories” by B. F. Skinner; “On the 
scientific status of psychoanalysis” by Jerome Rich- 
field; and “Notes on the discussion between Frenkel- 
Brunswik and Skinner” by Michael Scriven. 

Other articles featured in the same issue are 
“Strange life of the dicyemid mesozoans” by Bayard 
and Evelyn McConnaughey; “The sedentary society” 
by Herbert Collins; “Chippewa sacred songs in re- 
ligious metamorphosis” by Gertrude P. Kurath; and 
the final two articles in the series Species that feed 
mankind, these being “Animal species that feed man- 
kind: The role of physiology” by 8. A. Asdell, and 
“Role of genetics in adapting animals to meet chang- 
ing requirements for human food” by T. C. Byerly. 
The issue also contains 25 book reviews. 


‘A new publication called Noise Control has been 
announced by the Acoustical Society of America, its 
sponsor. The new bimonthly journal, the first issue of 
which will be released in January, will be designed 
for the reader who has practical noise problems. It 
will be well illustrated, articles will be as short as pos- 
sible, with mathematics held to a minimum. Advanced 
technical knowledge of acoustics will not be necessary 
for adequate understanding of the contents. 

The editor of Noise Control is Lewis 8. Goodfriend, 
and his editorial board is composed of Floyd A. Fire- 
stone (chairman), Leo L. Beranek (v. chairman), Her- 
bert A. Erf, Robert O. Fehr, Karl D. Kryter, and Hal- 
don A. Leedy. Editorial inquiries and manuscripts 
should be addressed to the editor, Noise Control, 57 E. 
55 St., New York 22. Advertising inquiries should be 
addressed to T. Vorburger, Advertising Manager, 
American Institute of Physies, 57 KE. 55 St. New 
York 22. 


On 15 Oct. the South Pacific Fishery Investigations 
of the U.S. Fish and Wildlife Service moved its head- 
quarters from Stanford University to the Seripps 
Institution of Oceanography of the University of 
California at La Jolla, Calif., where a portion of 
the staff has been located for a number of years. John 
C. Marr, chief of the South Pacifie Fishery Investi- 
gations, will also serve as director of the university's 
Marine Life Research Program. 


Frratum. On page 612 (15 Oct. 1954), column 1, line 10: 
substitute 350 v for 3500. 
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Science, Medicine and History. Essays on the evolu- 
tion of scientific thought and medical practice writ- 
ten in honour of Charles Singer. E. Ashworth Un- 
derwood, Ed. Oxford Univ. Press, London—New 
York, 1954. vol. I, xxxii+ 563 pp.; vol. II, viii + 646 
pp. Illus. + plates. $45 the set. 


These monumental volumes contain a collection of 
valuable essays written in honor of Charles Singer 
by 95 authors working in many scientific fields. They 
are a fine tribute to a man now in his 79th year, but 
still actively at work, whose scholarly contributions 
extending over half a century, run to a total of 23 
books and more than 400 titles. His full bibliography 
is given at the end of the second volume. The editor 
contributes a biographical note that outlines the life 
and achievements of Charles Singer and of his wife, 
Dorothea, who has worked with him in most of his 
studies and is herself an international authority on 
medical and scientific manuscripts. 

Many of the contributors have become interested 
in the history of science through the published work 
or personal stimulation of this remarkable couple. 
Their homes, in Oxford, in London, and now, since 
1934, in “Kilmarth,” Cornwall, have been meeting 
centers for a multitude of fellow-scholars. During 
the war years the Singers worked energetically to as- 
sist colleagues able to reach England from the rav- 
aged Continent and to enable them to resume their 
work. The devotion of a great circle of friends is 
touchingly expressed in the introduction by Sir Ar- 
thur MacNalty, who writes: 


Charles Singer, now advanced in years but ever 
young in spirit, must indeed be happy when he re- 
flects on the great contributions to knowledge which 
he has made during his life. He has founded a School 
of Historical Research in Medicine and Science, illu- 
minated it with thought and wisdom, and given forth 
its teaching with eloquence and literary distinction. 
. . » We contributors put aside our wonted avocations 
to add our leaves to the chaplet of laurels, which we 
offer as a tribute to our honoured leader. To all and 
to each of the writers this self-imposed task has been 
a labour of love. 


The finely written essays lay before us a wealth of 
historical and critical material, most of which has 
not been previously published. Some of the papers 
assume a rather technical form, but the majority are 
written for the general scientific reader, leading him 
easily through stirring accounts of discovery and 
development of practice and theory. The essays ex- 
hibit a variety of distinguished styles, as if the writ- 
ers, imbued with the spirit of their master, were all 
seeking to match his own excellence. We meet here 
a group of scholars who are sympathetically engaged 
in a broad program of studies at the highest level 
of achievement. 

The essays are divided into eight groups, or books. 
The sequence opens with 11 essays dealing with “The 


702 


Book Reviews 


ancient world.” These include studies of ancient ar- 
cheology (Childe), chemistry (Partington), astron- 
omy (Gregory), magic (Jenkins), and medicine 
(Dawson, Leake, Jones, Peck, Gask). A second book 
of nine essays deals with “The medieval world,” dis- 
cussing early medicine in Norway (Grén), England 
(Bonser), Italy (Bayon), Belgium (Tricot-Royer), 
and Germany (Sigerist). There follow 13 essays on 
“The Renaissance,” dealing with the School of Fer- 
rara (Castiglioni), astronomical textbooks (John- 
son), nautical seience (Cortesao), herbalism (Arber). 
medical curricula (Campbell), Vesalius (Monteiro, 
Montagu, O’Malley), the psychiatry of Paracelsus 
(Galdston), and Thomas More (MacNalty). The first 
volume ends with a fourth book entitled “The new 
philosophy,” containing seven essays dealing with 
Francis Bacon (Farrington, Thorndike), astronomy 
(Dingle), Boyle, Hooke, and Mayow (MeKie), and 
the influence of Aristotle on biological thought 
(Pagel). 

The second volume opens with a group of eight 
essays on “The insurgent century” (17th), so named 
by Charles Singer. It includes discussions of Johannes 
Vander Linden (Sarton), astrological diagnosis (Mil- 
ler), Jean Martet (LeFanu), Banister (Sorsby), 
“The society of chymical physitians” (Thomas), and 
John Bulwer (Norman). There follows a sixth book, 
containing seven essays, dealing with “The eighteenth 
century.” It includes studies of dental anatomy 
(Lindsay), pathology in North America (Krumb- 
haar), von Berger’s textbook of physiology (Under- 
wood), and Benjamin Rush (Trent). “The nineteenth 
century and after” contains 17 essays, among which 
are studies of the influence of 19th century diffrac- 
tion patterns in astronomy on 20th century x-ray 
erystallography (Glaser and Wrinch), Schopenhauer’s 
biology (Russell), Richard Owen (Cave), Biitschli 
(Goldschmidt), Thomas Young (Turner), Corvisart 
(Cawadias), Kane’s polar explorations (Corner), 
Gall and Spurzheim (Temkin), Pierre Flourens 
(Olmstead), Villemin (Cummins), abdominal sur- 
gery (Cope), and the evolution of the general prac- 
titioner in England (Bishop). The volume ends with 
an eighth book, containing 18 essays, under the title 
“Conspectus generales,” including discussions of na- 
ture-mysticism in the philosophy of science (Need- 
ham), Asiatic motifs in American folklore (Hatt), 
“The golden ages” (D’Arey Thompson), heredity 
(Darlington), history of physiology (Franklin, Ful- 
ton), and the evolution of cardiology (Guthrie). 
The final paper, entitled “Marginalia,” comes from 
the pen of Sir Charles Sherrington. It gives reminis- 
censes of his early days in English hospitals and 
medical laboratories and is notable as probably his 
last published work. He corrected the proof shortly 
before his death in 1952, in his 95th year. 

Never before has such a galaxy of notable students 
come together in such an enterprise. These volumes 
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are commended to all who, immersed in narrow rou 
tines or in specialized studies, wish to broaden their 
horizons and renew their appreciation of the history 
of our science. Old and young, venerable scholar and 
graduate student, will here find interest and inspira- 
tion for their further endeavor. 

R. AMBERSON 
Department of Physiology, School of Medicine, 
University of Maryland 


Electronics. An electrical engineering approach. 
George F. Corcoran and Henry W. Price. Wiley, 
New York; Chapman & Hall, London, 1954. x + 459 
pp. Illus. $7. 


This is primarily an introductory textbook on active 
or electronic circuits. After a cursory treatment of 
such physical electronic topics as ballistics, space 
charge, and thermionic emission, the text proceeds 
through a discussion of vacuum diodes, multielement 
vacuum tubes, linear active circuits, nonlinear active 
cireuits, feedback, principles and application of gas- 
filled tubes, germanium diodes, transistors, and tran- 
sistor amplifiers. 

The authors have made a laudable attempt to em- 
phasize fundamental principles. This emphasis is par- 
ticularly evident in the chapters on transistors and 
oscillators, and to a certain degree in the material on 
feedback. However, in the chapter on linear operation 
this point of view is not carried out to the same ex- 
tent. For example, the nodal analysis method is intro- 
duced at the very end of the chapter when it could 
have been profitably used throughout the preceding 
material. In the chapter on vacuum diodes the authors 
fail to seize the opportunity to explicitly point out the 
piecewise linear method of analyzing a nonlinear prob- 
lem, Aside from these lapses, I feel that this is a 
ereditable piece of work with respect to the treatment 
of the active circuits. 

In view of the good treatment of circuits, it is ex- 
tremely unfortunate that the material in the first two 
chapters constitutes such a handicap to the remainder. 
I assume that the authors intended to treat certain 
electric and magnetic field quantities as vectors since 
they are printed in boldface type. These quantities are 
then treated with a complete disregard for their vec- 
tor character. This can only serve to create confusion 
or false impressions regarding the fundamental quan- 
tities of electric and magnetic fields in the mind of the 
student. In addition, the relationships between electric 
and magnetic fluxes and their corresponding densities 
as given are valid only for uniform fields, but this is 
not pointed out. 

I believe that this textbook suffers from a certain 
lack of consistency in approach and from some fun- 
damental deficiencies which considerably reduce the 
effectiveness of presentation. Despite these shortcom- 
ings, however, it compares favorably with others in 
its field. 

LeonarD GOLDSTONE 
Polytechnic Institute of Brooklyn 
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The Permanent Revolution in Science. Richard L. 
Sehanck. Philosophical Library, New York, 1954. 
xvi+112 pp. $3. 


I have read this book through slowly and carefully 
— it is a short book—yet I have no feeling of having 
understood what the the author was trying to say. 
There is a horrid suspicion in my mind that the trouble 
may be with me rather than with the book, which 
makes for difficulty in writing a review. The jacket 
“blurb” says that “it is the thesis of the author that 
a common method has been emerging in the different 
sciences which recaptures the dynamism of teleology 
without the fallacy of local cause and which preserves 
the field theory of mechanism without asserting in- 
variance of behavior of the element.” That sentence, 
I suspect, summarizes the book nicely; and anyone to 
whom this seems clear and cogent will probably enjoy 
the book itself. 

Much of my trouble in reading can be traced to 
vocabulary allergies. The book is about “methodology,” 
a word which, by itself, causes an almost immediate 
suspension of my thought processes. Philosophy, the 
author points out, will wither away as methodology 
develops, and somehow all sorts of things like ethies, 
aesthetics, progress, and “relative absolutes” will come 
into flower as this withering proceeds. The “revolu- 
tion” in the method of science that the author is 
writing about finds its clearest expression in Marx 
and Freud—which may explain my confusion. Dialee- 
tie keeps bobbing up throughout the text, and there 
I have to struggle with another allergy. In my ease, 
then, there was a complete failure in communication— 
but I neglected to take antihistamine before starting to 
read, 

Marston Bates 
Department of Zoology, University of Michigan 


Recent Progress in Hormone Research. vol. IX. Pro- 
ceedings of the Laurentian Hormone Conference. 
Gregory Pineus, Ed. Academic Press, New York, 
1954. 467 pp. Illus. $9.50. 


This is a report of a special interim meeting of the 
Laurentian Hormone Conference held at Shrewsbury, 
Massachusetts. Its deliberations were strictly confined 
to techniques, and there was no discussion, except only 
incidentally and casually, of the broader concepts in- 
volving the function, origin, and control of the steroid 
hormones. This fact is clearly indicated in an obscure 
position in the preface to volume IX where the title 
of the conference is given as “Methods of steroid 
determination in blood and urine.” The book, there- 
fore, stands apart from companion members of the 
series, which, up until now, have been mostly con- 
cerned with physiological and clinical matters. 

It is a highly valuable and useful volume, in fact 
a must for anyone who is interested in measuring or 
determining in a precise way the steroids found in 
blood and urine. It is not, however, recommended to 
the general reader unless he has a broad and intimate 
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knowledge of the basic analytical techniques of bio- 
chemistry. For those who need it, it will be invaluable. 
It is a highly practical book, and it will serve the 
endocrinologist well as a combined handbook, guide- 
book, and vade mecum in a difficult field. The know- 
ing reader will find it extremely helpful in finding his 
way through a maze of methods for the separation 
of the steroid hormones from a multiplicity of other 
compounds. 

It is repeatedly emphasized throughout the book 
that the choice of methods depends on what you want 
to find and where you intend to look for it. This and 
other equally pertinent advice will serve the neophyte 
well. It will also warn him of the pitfalls and hazards 
that beset this area. 

The volume is divided into seven sections: “Intro- 
ductory remarks,” “Progesterone and metabolites,” 
“Estrogens,” “Neutral ketosteroids,” ‘“Non-ketonic 
neutral steroids,” “Corticosteroids,” and “Steroids as 
tracers.” From this the reader should have no diffi- 
culty in comprehending the breadth and scope of the 
book. Each section contains from one to seven papers, 
all by distinguished investigators in their respective 
fields. A summarizing discussion of some 30 pages con- 
cludes the volume and adds to its usefulness. The prob- 
lem of acid versus enzymatic hydrolysis of steroids is 
thoroughly discussed and explored as are other pro- 
cedures for the fractioration and identification of 
these compounds. The tecu.niques of measurements and 
the special advantages and disadvantages of the colori- 
metric, chromatographic, fluorometric, and spectro- 
photometric methods are all given adequate and thor- 
ough treatment. All in all it is about as comprehen- 
sive as anyone could wish. 

Dierricnu C, 
Department of Physiology, 
University of Maryland Medical School 


Chambers’s Shorter Six-Figure Mathematical Tables. 
L. J. Comrie. Chemical Publ., New York, 1954. 
xxvi + 387 pp. $6.50. 


For all workers acquainted with earlier versions of 
Chambers’s mathematical tables it may be sufficient 
just to announce that these six-figure tables of loga- 
rithms and the trigonometric, exponential, and hyper- 
bolic functions are now available. For others, whose 
use of tables has been limited to schoolbooks and vari- 
ous handbooks, this volume should show how much ean 
be done to lighten the labor of hand computation. The 
typography is superb. The type face is old style in 
order to reduce reading errors. 

The introduction gives explanations that will be 
most helpful to the nonprofessional computer, par- 
ticularly the statements on accuracy and interpola- 
tion. For example, the tabulated difference between 
successive entries is printed in italic whenever linear 
interpolation is inadequate. In addition to tabies of 
powers, roots, factorials, and prime numbers, there 
are tables for interpolation and numerical differentia- 
tion and integration. The volume includes brief but 
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handy lists of integrals, series, and physical and mathe- 
matical constants. Both compiler and publisher de- 
serve enthusiastic thanks for this splendid volume of 
general-purpose tables. 

W. J. Youpen 
Applied Mathematics Division, 
National Bureau of Standards 


Tables of Lagrangian Coefficients for Sexagesimal 
Interpolation. NBS Applied Mathematies Series, 
No. 35. National Bureau of Standards, Washington, 
D.C., 1954 (Order from Supt. of Documents, GPO, 
Washington 25, D.C.). ix+157 pp. $2. 


These tables contain 3-, 4-, 5-, and 6-point Lagran- 
gian interpolation coefficients corresponding to inter- 
polation by quadratic through quintic polynomials. 
Each coefficient is given to eight decimals. The coeffi- 
cients are conveniently arranged and permit the direct 
calculation of functional values at integral multiples 
of 1/3600 of the basic interval of the argument. The 
introduction, which contains illustrations of various 
ways of using the coefficients, might be more helpful 
to some users if it were more self-contained by in- 
eluding definitions and a little of the theory of La- 
grangian interpolation. The printing is excellent. 

C. R. Cassrry 
Research and Development Division, 
New Mexico Institute of Mining & Technology 


Die Bedeutung des Blutchemismus. Besonders in 
Beziehung zu Tumorbildung und Tumorabbau. 
Ernst Leupold. Georg Thieme, Stuttgart, Germany; 
Intercontinental Medical Book, New York, 1954. 
207 pp. Illus. $11.90. 


This is a sequel to and represents the second part 
of Cell and Tissue Metabolism as Internal Condition 
for Disease, published in 1945, which contained re- 
sults of experiments on mice. Substances found in 
the normal physiological metabolism, if injected in 
the blood system of mice in very small amounts and 
at low concentrations, had caused the development of 
tumors and of other diseases. These experiments were 
continued on rabbits. It is shown that parenteral re- 
sorption of metabolic products induces marked 
changes in blood reactions with respect to the lipid 
and sugar content. These changes are related to one 
another and can be expressed as ratios or “systems,” 
such as sugar/lipid, cholesterol /lipid phosphorus, and 
cholesterol/sugar/lipid phosphorus; the last, which 
is written in the book as Ch/Zp, appears to be the 
most important index. If the system Ch/Zp falls 
strongly during the first few hours after the injected 
substances have been resorbed in the blood, then 
tumors are formed; if the numerical value of the 
system increases while the sugar content falls abso- 
lutely as well as relatively, then existing tumors are 
destroyed. The knowledge obtained from the experi- 
ence with rabbits was clinically applied to nonoper- 
able human tumors, mostly cases in which hope of 
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recovery had been given up. Several very impressive 
eures were obtained with malignant as“well as be- 
nign tumors. A major problem in the destruction of 
the tumors is the overloading of the excretory system 
with toxic decomposition products that may cause 
death by poisoning. Also, the destruction and resolv- 
ing of stomach and intestinal tumors may cause per- 
forations. It is of interest that strongly irradiated 
tissue is resolved in the same manner as tumor tissue. 

The general importance of these systems and of 
their magnitude and rate of change is further dem- 
onstrated by eures of dermatoses, such as lupus vul- 
garis, skin tuberculosis, and psoriasis in human be- 
ings, and Walker carcinoma in rats. Reference is 
made to the cooperative work on dermatoses with 
the late Dr. Bering. The scope of the book may be 
gaged from the following Table of Contents: 


I. Introduction (22 pages): “The blood systems,” 
“Blood lipid and blood sugar,” “The cholesterol- 
phosphatide system,” “The cholesterol-sugar-phos- 
phatide system” 

II. The Pathology of Blood Reactions (7 pages) 

IIT. Blood Reactions and Proliferative Phenomena (52 
pages): “Hormones,” “Proteins-glucose-salt solu- 
tions,” “Additional supply of phosphatides and 
glucose,” “Solutions of salt mixtures,” “Summary” 

IV. System Reactions and Proliferative Phenomena (15 
pages) 

V. Destruction of Twmors (34 pages) 

VI. The Significance of the Relationship between Blood 
Sugar and Cholesterol Esters (13 pages) 

VII. The Time Factor (5 pages) 

VIII. Benign Tumors and Dermatoses (16 pages) : “Der- 
matoses,” “The Walker carcinoma” 

IX. Theoretical Basis and Methodology of a Therapy 
(9 pages) 

X. Blood Reactions and Tumors (25 pages) 


Hans F. WinTERKORN 
School of Engineering, Princeton University 


The Cultivation of Animal and Plant Cells. Philip 
R. White. Ronald Press, New York, 1954 xi+ 239 
pp. Illus. $6. 


Very few persons have had the necessary experience 
in the cultivation of both animal and plant cells to be 
able to write a book like this one. One’s first reaction 
to the title might be to question how many readers 
would be broad enough in their interests to appreciate 
a book encompassing both of these fields. However, the 
author has interwoven the plant and animal material 
so skillfully that upon reading the book it seems quite 
natural to consider them as two facets of the same 
fundamental problem. The reader whose own work is 
concerned with animal cells is not likely to skip over 
the passages on plants, but he may very well read 
these passages with even more interest and profit than 
those sections dealing with material more familiar to 
him. 

At the outset, a short chapter focuses attention on 
the primary importance of the cell as the basic physio- 
logical unit that must be understood before one can 
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study effectively the complex integrated systems of the 
units that comprise the organism as a whole. This is 
followed by an excellent historical account of the de- 
velopment of cell culture, illustrated with portraits of 
12 of the leading contributors to the field. Succeeding 
chapters are concerned with the living material for 
cell cultures, the laboratory and its equipment, nutri- 
ents, and the various types of cultures. One chapter 
is devoted to a detailed and lucid exposition of the 
procedures for isolating a tissue and setting up cul- 
tures. This exposition is amplified by convenient lists 
of the materials required, and it is illustrated by sev- 
eral helpful diagrams. The two final chapters deal 
with methods for the measurement of growth and the 
applications of cell culture. 

Many persons have been discouraged from under- 
taking cell culture because of the widespread belief 
that it involves complex techniques and «laborate, ex- 
pensive equipment. One of White’s stated objectives 
is to dispel this misapprehension and to encourage the 
belief that the principles and methods of cell cultiva- 
tion are relatively simple and that much of the equip- 
ment required is already at hand in most modern lab- 
oratories. In this worthy objective he succeeds very 
well. A novel and valuable feature of the book is its 
appendix, entitled “Simple techniques for beginners,” 
which presents a number of exercises suitable for class 
use in a course in cell culture or even in an under- 
graduate course in biology. 

This admirably organized, well-written book will be 
welcomed by novices in the field of cell culture and 
by teachers, as well as by established investigators. 

Don W. Fawcerr 
Department of Anatomy, Harvard Medical School 


Communication Theory. Papers read at a sym- 
posium on application of communication theory held 
at the Institution of Electrical Engineers, London, 
22-26 Sept. 1952. Willis Jackson, Ed. Academic 
Press, New York; Butterworths, London, 1953. 532 
pp. Illus. $11. 


Modern developments in communication theory are 
proliferating at a prodigious rate, and although they 
have not brought about the major revolutions en- 
visioned a few years back by some of their more enthu- 
siastic adherents, there is no doubt that they are sig- 
nificant and that they will permeate many fields and 
be useful, both practically and theoretically. The pres- 
ent volume is a collection of 38 papers read at a sym- 
posium on communication theory in London in Sept. 
1952. They exemplify both the impact on the com- 
munication field and the fructifying effects in other 
fields resulting from the new developments. 

The first 25 papers (360 pp.) comprise a summary 
of communication theory, a group of nine papers on 
transmission systems and coding, eight grouped 
around the general theme of discrimination of signals 
in the presence of noise, four on divers characteristics 
of transmission channels, and three on applications to 
television. The rest range over many fields; one deals 
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with the theory of hearing; three with information- 
theoretic aspects of spoken speech, two with me- 
chanical recognition of spoken sounds; others deal 
with the behavior of telephone users as affected by 
circuit properties, the communication rate of a speech 
link, and speech synthesis; the concluding hetero- 
geneous group of four papers is labeled “associated 
studies.” These four are devoted to an application of 
information theory to optics, an information theory of 
the statistical structure of language, an attack on the 
problem of semantic information (as distinguished 
from the engineering problem of transmission of 
choices from a sequence of alternative symbols with no 
account taken of possible “meanings”), and a diseus- 
sion of information generators, that is, machines from 
which “meaningful” information, rather than messages 
made by a monkey with a typewriter (noise in a 
semantic but not in an engineering sense), can come. 
The contributors are important workers in their 
fields, the quality of presentation is generally excel- 
lent, and the level of discussion is advanced. Many 
trees in the forest of communication theory are ex- 
amined, and the discussions after each paper are 
often quite illuminating. The international flavor of 
the symposium is another indication of the current 
vitality of the field, with Great Britain, the United 
States, Holland, Germany, France, Sweden, Switzer- 
land, Israel, and Poland-in-exile represented among 
the contributors. The specialist will find the book a 
useful reference. 
JEROME ROTHSTEIN 
Columbia University, New York 


Energy Metabolism and Nutrition. Raymond W. 
Swift and Cyrus E. French. Scarecrow Press, Wash- 
ington, D.C., 1954. 264 pp. Illus. $5.75. 


The stated objective of this book is 


... to bring together various methods of direct and 
indirect calorimetry and to point out the applicabil- 
ity of each in modern nutrition science. . . . It is the 
hope of the authors that mature but relatively inex- 
perienced students in biochemistry and physiology 
... may find this book of value as a guide in form- 
ing a coherent understanding of theory and practice. 


The typical problems in the appendix are extremely 
valuable in presenting the principles and practices of 
energy metabolism to the student of nutrition, physi- 
ology, and biochemistry at the senior and graduate 
levels. The footnote references with full titles in the 
original languages, which range over nearly two cen- 
turies, give the book a time dimension. However, the 
authors missed a grand opportunity by not presenting 
their investigations in a historical framework for the 
following reasons. 

The authors are senior members of the recently or- 
ganized Department of Anima! Nutrition, The Penn- 
sylvania State University. This department is succes- 
sor to the famous Institute of Animal Nutrition, Penn- 
sylvania State College, that was organized at the turn 


706 


of the century by Henry Prentiss Armsby (1853- 
1921), the ablest American investigator of farm-ani- 
mal nutrition, particularly that of cattle, during the 
previtamin era. In 1898 the U.S. Department of Agri- 
culture provided Armsby with funds to build an At- 
water-Rosa type respiration calorimeter for cattle. 
Use of the resulting calorimeter began in 1901 and 
continued until Armsby’s death. The researches of the 
Armsby group on the net energy values of cattle feeds 
and on many related problems of the greatest interest 
will forever remain one of the most brilliant chapters 
in the history of cattle (ruminant) nutrition. Unfor- 
tunately, only scattered references are casually given 
to Armsby’s epochal contributions. 

E. B. Forbes, Armsby’s successor as director of the 
institute, gradually shifted from the use of this respir- 
ation calorimeter to the use of the respiration chamber, 
of which there were already several in use; and later 
the Forbes group drifted from cattle to rat calorim- 
etry. This work on rats is being continued by the au- 
thors of this book. The effect of plane and composition 
of diet on its productive energy as determined on rats 
is of great interest. It is, however, a pity that the only 
direct respiration calorimeter for cattle in the world 
is not being utilized for solving problems that cannot 
otherwise be solved. For instance, nothing is known 
about the amount of heat produced in the rumen by 
anaerobic fermentation, and how this heat production 
is influenced by the nature and amount of feed supply, 
breed and species, and environmental temperature. 
This rumen heat production could be estimated by 
taking the difference between the heat produced by 
direct calorimetry and that produced by indirect (0, 
consumption) calorimetry. 

The major value of this book, then, consists in 
bringing together the research methods and aims of 
three successive research groups—Armsby et al., 
Forbes et al., and the authors—at the same institution 
although of a different name. The major defect is the 
failure to give the student a historical perspective to 
a massive landmark in the history of nutrition re- 
search in this country. Institutions, departments, and 
research projects, like individual men and women, 
have fascinating histories with triumphs and tragedies. 
The scheduled appearance of a biography of Armsby 
by the senior author in the Sept. (1954) issue of the 
Journal of Nutrition does not justify this historical 
omission in a book designed for senior and graduate 
students who are in particular need of historical ori- 
entation and broad perspectives. 

The other parts of the book furnish condensed re- 
views of the scattered literature on nutrition and re- 
lated subjects, including acid-base balance; endocrine 
secretions; muscular activity; work efficiency; basal 
metabolism and surface area; undernutrition, obesity, 
and energy metabolism; metabolism of diabetes; and 
so on. 

Samvet Bropy 
Department of Dairy Husbandry, 
University of Missouri 
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New Books 


Active Networks. Vincent C. Rideout. Prentice-Hall, New 
York, 1954. xvi + 485 pp. Illus. $10.65. 

Heterocyclic Compounds with Indole and Carbazole 
Systems. Ward C. Sumpter and F. M. Miller. vol. VIII 
of The Chemistry of Heterocyclic Compounds, Arnold 
Weissberger, Ed. Interscience, New York—London, 
1954. xii +307 pp. Single copy, $10; subscription, $9. 

International Review of Cytology. vol. III. G. H. Bourne 
and J. H. Danielli, Eds. Academic Press, New York, 
1954. 530 pp. Illus. $9.50. 

Decision Processes. R. M. Thrall, C. H. Coombs, and R. 
L. Davis, Eds. Wiley, New York; Chapman & Hall, 
London, 1954. viii+ 332 pp. Illus. $5. 

Concepts of Space. The history of theories of space in 
physics. Max Jammer. Harvard Univ. Press, Cambridge, 
Mass., 1954. xvi+ 196 pp. $3.75. 

Clinical Aspects of the Autonomic Nervous System. L. A. 
Gillilan. Little, Brown, Boston, 1954. xii+316 pp. 
Tilus. $6.50. 
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Technical Papers 


Use of Factors for Converting Carbon or 
Nitrogen to Total Sedimentary Organics 


Richard G. Bader 


Department of Oceanography, 
University of Washington, Seattle 


A very common method for calculating the organic 
content of marine sediments is to convert previously 
determined carbon or nitrogen data by use of conver- 
sion factors. The application of such factors requires 
a basic assumption that the carbon and/or nitrogen 
content of the organic debris is everywhere constant. 

Boysen-Jensen (1) considered that carbon repre- 
sented one-half of the organic constituents of marine 
plants and animals. On this basis, it was proposed 
that the carbon content of the sediments be multiplied 
by 2 in order to calculate the total sedimentary or- 
ganics. The reasoning associated with this conversion 
factor requires a second assumption, namely, there is 
ne change in the ratio of the various chemical com- 
pounds of the living population as it dies and settles 
to the bottom. In other words, bacterial decomposition 
does not occur in, or has little effect on, the settling 
organics. Differential decomposition between organics, 
which contain varying amounts of carbon and nitro- 
gen, has been shown by Waksman (2). This fact, plus 
the known activity of bacteria in sea water, makes the 
second premise untenable. 

Waksman (3), in pointing out some of the erroneou; 
conceptions of Boysen-Jensen, proposed a more likely 
factor. On the basis of the carbon content of the or- 
ganics obtained from a single marine sediment sample 
via extraction, and so forth, he suggested that total 
sedimentary organics be calculated by multiplying the 
carbon content by 1.887. To use this factor, it is neces- 
sary to assume that the ratio of different organic com- 
pounds is the same in all marine sediments. In other 
words, the various compounds are supplied to all sedi- 
ments in the same ratio, and varying depositional 
environments have little or no effect on that ratio. 
Waksman realized that this may hold for limited areas 
of deposition but that widespread horizontal and ver- 
tical extrapolation was impossible. 

A factor of 1.7, from the original 1.724 proposed 
and used by soil scientists, is commonly used for ma- 
rine sediments. Trask (4) was probably the first to 
use this factor. Grippenberg (5, 6), Revelle and Shep- 
ard (7), Correns (8), Emery et al. (9), and Emery 
and Rittenberg (10) make use of this conversion fac- 
tor. In addition to the previously discussed supposi- 
tions, this factor depends on sedimentary organics 
being similar to soil humus. 

Trask (11) diseussed and proposed a factor of 1.6 
as being least objectionable. This figure is based on 
the oxygen content of organic matter. The oxygen 
content of marine organics was considered to be 23 
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percent; the sum of the carbon, hydrogen, nitrogen, 
and others is thus 77 percent. Approximate calcula- 
tions show that hydrogen and nitrogen represent 20 
percent of the carbon content. The carbon content of 
the organi« matter is thus 64 percent. Carbon x 1.56 
(or roughly 1.6) converts carbon to total sedimentary 
organics. The assumptions previously stated and the 
approximations involved in this calculation cause the 
same general objections to its use. 

It has also been suggested, but not as seriously, that 
by determining the nitrogen content of the sediments 
and applying a factor, the total organies may be com- 
puted. Trask (12) and Trask et al. (13) suggest a 
rough factor of N x18. This is based on an average 
calculated sedimentary nitrogen content of 5.5 percent. 
Trask states that the nitrogen may range from 3 to 10 
percent and introduce errors up to 50 percent. Revelle 
and Shepard (7) suggest a factor of N x 14 with prob- 
able errors of 15 to 20 percent. 

In the investigation of the composition of marine 
organies (14), I have found that the carbon and nitro- 
gen content of sedimentary organics from 40 surface 
sediment samples taken from the Gulf of Maine ranges 
from 40.0 to 67.2 percent and 2.0 to 19.0 percent, re- 
spectively. The total organic content was determined 
by a summation of the extractable and hydrolyzable 
organics. 

The organic material in all samples was extracted 
by means of a Soxhlet apparatus, using anhydrous 
ether and acetone. This was followed by reflux dis- 
tillation using 95 percent ethyl alechol and distilled 
water. The inorganic portions of these fractions were 
deducted from the total extract. The sediments were 
then hydrolyzed by refluxing in 5 percent hydrochloric 
acid and the hemicelluloses were determined. This was 
followed by treating the sample with 72 percent sul- 
furie acid at 8°C. The sulfuric acid was diluted to 8 
percent and autoclaved, thus putting cellulose into 
solution. The remaining organics, of a lignin and 
lignoprotein complex, were determined by a carbon 
analysis. The entire process followed a careful time 
schedule and vacuum filtration separated the soluble 
materials. 

The sum of the proximate parts was used as the 
total organic content of the sediments. From this in- 
formation it was found that in order to convert the 
organic carbon to total organics, conversion factors 
ranging from 2.50 to 1.49 must be applied, the mean 
being C x 1.94. The standard deviation from this mean 
is 0.22 with a coefficient of variation of 11 percent. The 
nitrogen conversion factors range from 50.0 to 5.2 
with a mean of 20.5. The standard deviation is 9.17, 
and the coefficient of variation is 45 percent. 

The foregoing data indicate that, in order to be con- 
sistent with the aceuracy of carbon and nitrogen deter- 
minations, it is best to report the elemental analysis 
and not use conversion factors. If for any reason the 
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use of a conversion factor is insisted upon, then car- 
bon, not nitrogen, should be used as an indicator. 

The amount of carbon or nitrogen present in the 
organic matter of sediments is dependent upon numer- 
ous factors. Some of the more obvious are (i) the car- 
bon or nitrogen content of the original supply of or- 
ganic detritus, (ii) the ratio of the various organic 
compounds or groups, (iii) the carbon or nitrogen 
content of the various organic compounds or groups 
present in the sediments, (iv) the amount and type of 
decomposition that has affected the organic matter 
during and following deposition, and (v) the degree 
of resistance that various organic compounds or 
groups display. All of these factors will vary accord- 
ing to the environmental conditions existing or pre- 
existent in the area sampled. It is thus quite possible 
that » number of investigations, undertaken to deter- 
mine a single constant for converting organic carbon 
or nitrogen to total sedimentary organics, will produce 
approximately » number of constants. 
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Effect of 2,4-D on Respiration and on 
Destruction of IAA in Oat and 
Sunflower Tissues* 


ames H. M. Henderson, Isaac H. Miller,+ 
wson C. Desset 


Carver Foundation, Tusk 


gee Institute, Alabama 


It has been established that the naturally occurring 
hormone or auxin, indolacetic acid (IAA), and 2,4- 
dichlorophenoxyacetie acid (2,4-D) stimulate certain 
general respiratory responses in in vitro experiments 
with plants (1, 2). Miller and Burris (2) showed in 
addition that for pea sections, concomitant with the 
increase of respiration caused by the presence of IAA, 
there occurred a gradual disappearance of IAA from 
the medium, which was accompanied by an equivalent 
decline in respiratory rate. Later, Miller and Hender- 
son (3), reported the identical situation for oat cole- 
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optile sections. The disappearance of IAA finds ere- 
dence in the work of Tang and Bonner (4) and Wag- 
enknecht and Burris (5). 

Experiments with Avena coleoptile sections. By use 
of the direct method of Warburg, results with varying 
concentrations of 2,4-D and IAA indicate that both 
substances increase proportionately the oxygen up- 
take of Avena coleoptile sections, but that in the case 
of IAA there is a sharp decline in the rate after the 
fourth or fifth hour (Fig. 1); the same response does 
not oceur with 2,4-D. Figure 1 represents a typical 
determination in which oxygen uptake of Avena sec- 
tions was measured in the presence of IAA and 2,4-D, 
singly and combined. The broken curve shows the 
theoretical additive oxygen uptake that should be ex- 
pected by combination of the two substances. It is 
easy to observe that this is not the case. Indeed, after 
6 hr the oxygen uptake for the two combined (upper 
solid curve; 100 ppm IAA and 500 ppm 2,4-D) 
showed qg continued rise at a very rapid rate, thus 
revealing a “synergistic effect.” At this time the oxy- 
gen uptake by IAA alone had dropped to the endo- 
genous rate. 

Figure 2 shows the effects of varying concentrations 
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Fig. 1. Respiration of oat sections with IAA and 2,4-D. 
Abscissa: time in hours. Ordinate: ylit O, uptake. The 
three lower solid curves represent: endogenous; 500 ppm 
2,4-D; and 100 ppm IAA, from bottom to top, respec- 
tively. 
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Fig. 2. Same as Fig. 1. At the sixth hour the curves read 
as follows (from bottom to top): endogenous; 50 ppm 
IAA; then, 50 ppm IAA +100, 250, 500, and 1000 ppm 
2,4-D, respectively. 


of 2,4-D in combination with 50 ppm IAA. A gradual 
increase in the total oxygen uptake with increase in 
concentration of 2,4-D may be noted. Analyses of the 
mediums indicated that this increase in oxygen uptake 
was accompanied by a gradually declining rate of 
IAA destruction with increasing concentrations of 
2,4-D. Larsen (6) reported previously that Avena 
sections destroy IAA. 

To test further the latter phenomenon (auxin inae- 
tivation), experiments were designed to measure pro- 
portionately on a macro scale the disappearance of 
TAA in the presence and absence of 2,4-D. The obser- 
vations are summarized in Table 1. It is shown that 
IAA destruction is prolonged with increasing concen- 


Table 1. Time in hours to cause complete destruction 
of IAA (50 mg/lit) in 120 sections of 3 mm length (total 
volume of medium 12 ml). Phosphate buffer, pH 6.5. 
Continuous shaking at 110 oscillations/min at 30°C. 


Concentration of 2,4-D 


Species - 
0 250 500 1000 
Oat 4.5 5.0 6.0 > 9.0 
Pea 6.0 4.5 4.5 6.0" 
Sunflower 4.0 3.5 3.25 4.0* 


* Destruction possibly inhibited by disorganization of the 
tissues in the sections owing to high concentration of 2,4-D. 
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trations of 2,4-D (7). These results indicate that 
2,4-D influences the rate of disappearance of IAA 
and that the increased respiratory response resulted 
from the sparing action of IAA by 2,4-D in higher 
concentrations (8, 9). 

Experiments with sunflower sections. Several work- 
ers (10, 11) have reported that 2,4-D enhances the 
destruction of IAA in vitro. This is the opposite re- 
sponse to the one just reported and may lend credence 
to a species difference based on the influence of 2,4-D 
on the naturally oceurring [AA-oxidase system that 
destroys added IAA in vitro. (In vivo results will be 
reported separately.) 

Sunflower hypocotyl sections showed an increase in 
oxygen uptake, similar to that of oat sections, with 
increased concentration of IAA. At the lower con- 
centrations of IAA the oxygen uptake reached a 
plateau; at higher concentration an increase in rate is 
still evident after 6 hr. This suggests that in the case 
of the former, possibly the IAA is being destroyed 
by the sections. Indeed, when analyses were made for 
this destruction at the 50-ppm level, it was found 
that the IAA had been destroyed by the fourth hour, 
causing the decline in respiratory rate (Table 1). 

When 2,4-D and IAA were added together to sun- 
flower sections, instead of the respiratory response be- 
ing greater than additive, it was actually less. For ex- 
ample, at the end of 6 hr of respiration, 50 ppm TAA 
showed 24-percent increase over control, 500 ppm 
2,4-D gave 15 percent, and the two combined gave 29 
pereent. The additive response would be 39 percent. 
This would seem to indicate that no sparing action 
by 2,4-D of IAA exists in sunflower sections (lack 
of “synergistie effect”). Thus, the possibility exists 
that an increased destruction of IAA oceurs in sun- 
flower sections, in contrast to a sparing effect in the 
oat sections, as a result of presence of certain concen- 
trations of 2,4-D. 

Indeed, when the analyses were made for the dis- 
appearance of IAA, this proved to be the case for 
both sunflower and pea sections (Table 1). At con- 
centrations of 250 to 1000 ppm of 2,4-D, IAA at 50 
ppm is destroyed as rapidly—and in some cases more 
rapidly—than in the control containing no 2,4-D. 

Thus, it appears that there is a possible difference 
in the reaction involving 2,4-D and IAA (via the IAA- 
oxidase system) in monocots and dicots and that this 
difference may be the basis for the selective nature of 
certain growth regulators or “weed killers,” notably 
2,4-D. 
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Production of Dissecting Aneurysms in 
Rats Fed Lathyrus odoratus 


T. E. Bachhuber and J. J. Lalich 


Department of Pathology, 
University of Wisconsin Medical School, Madison 


A toxie factor in sweet peas (Lathyrus odoratus) 
has been shown to exert pronounced effects on the 
skeletal development of growing rats (1-5). The first 
to record any alteration in the aorta were Ponseti and 
Baird (5), who described aortic aneurysms. Because 
of this effect which the Lathyrus diet apparently ex- 
erts on the integrity of the aorta, it seemed important 
to study further the factors responsible for the arterial 
changes. 

In the initial phase of our investigation (6), ex- 
tracts of sweet pea meal were assayed for toxicity in 
rats. The casein concentration in the diets that con- 
tained the extracts was either 10 or 20 percent. After 
a crystalline toxie factor had been isolated by E. D. 
Schilling and F. M. Strong, it was characterized 
as B-(y-L-glutamyl) aminopropiononitrile and subse- 
quently synthesized by these workers (7). The assays 
indicated that the crystalline factor from pea meal 
and the synthetic compound were just as effective in 
producing skeletal deformities as was crude pea meal 
(8). However, we observed aneurysms in only three 
of 60 test rats, a much lower percentage than reported 
by Ponseti and Baird. 

Examination of the diets employed suggested that 
the casein in the basic ration might have exerted an 
inhibitory effect on the production of arterial lesions 
in rats fed preparations that contained the Lathyrus 
factor. It was observed that aneurysms developed only 
in those animals fed a diet with the casein at a 10- 
percent level. No aneurysms developed when the casein 
level was 20 percent. Diets in this study were pre- 
pared, therefore, with 10-percent casein. 

Seventeen control rats were fed aqueous aleohol- 
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extracted pea meal, and 28 test rats were given crude 
pea meal. The test diet follows: 10 percent Borden’s 
crude casein; 10 percent Pabst Brewer’s yeast; 50 per- 
cent ground pea meal (9); 24 percent cerelose; 4 per- 
cent Wesson salt; 2 percent olive oil containing 0.21 
mg of vitamin-A acetate, 0.26 IU of vitamin D, 10 mg 
of a-tocopherol, and 0.15 mg of 2-methyl-1-4 naphtho- 
quinone per kilogram of diet. The control diets were 
similar in all aspects except that aqueous aleohol- 
extracted pea meal was substituted for the crude 
material. 


Table 1. Effect of feeding crude pea meal on the de- 
velopment of aortic aneurysms. M, male; F, female. 


No. Days Starting Autopsy 
and on Cause of death weight weight 
sex diet (g) (g) 
Control: aqueous alcohol-extracted sweet pea meal 
126M 40 Killed 41.0 135.5 
127M 36 Killed 41.8 134.5 
128F 100 Killed 59.1 162.0 
129F 100 Killed 54.1 184.0 
145M 91 Killed 41.4 163.4 
146M 91 Killed 46.5 209.0 
147M 49 Died, cause not 
established 48.6 

148F 32 Killed 50.4 128.5 
149M 61 Killed 42.6 143.3 
150F 28 Killed 48.3 125.0 


Test: crude sweet pea meal 
122M 35 ) Ruptured aorta and 40.8 105.0 
124M 37 hemothorax 39.9 119.0 


125M 60 Paralysis and malnu- 


trition 36.0 68.0 
130F 62 59.0 135.0 
135M 68 60.3 169.4 
136M. 43 Ruptured aorta 59.4 148.0 
140M 27 59.0 125.7 
141M 4g | 2nd hemothorax 47.1 95.0 
144F 31 51.7 125.0 
154F 48 42.3 75.1 


The data in the table show the initial weights, days 
on the diet, weight gains, and cause of death in 20 of 
the 45 animals that were studied. Neither bony de- 
formities nor ruptured aortic aneurysms occurred in 
any of the 17 control rats. In 28 test rats, 14 animals 
died of aortic rupture and massive hemothorax. Two 
other animals, which died of malnutrition and upper 
respiratory infection, also had aortic aneurysms. 
Three test rats were killed, one of which had an 
aortic aneurysm. Two others died after developing 
hernias; two others, following a hemorrhage into the 
urinary bladder and a fractured leg. Five test rats 
were placed on commercial pellets and are recuper- 
ating from malnutrition. 

Practically all of the dissections occurred along the 
arch of the aorta. All of the test rats developed mod- 
erate to marked bony deformities. Partial paralysis 
of the hind limbs, secondary to deformities of the 
vertebral column, occurred in less than 20 percent of 
the animals. Microscopic examination of formalin- 
fixed tissues revealed degeneration and fragmentation 
of the elastic connective tissue fibers. In addition, there 
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were medial edema and hemorrhagic dissection of the 
media in every instance when rupture oceurred. In 
some cases, minimal to marked focal intimal thicken- 
ing due to fibroblastic proliferation was also evident. 

It has been possible to confirm the observation that 
Lathyrus factor will promote the production of aortic 
aneurysms. When casein was fed at a 10-percent level 
with the Lathyrus factor, aneurysms developed in 17 
of 28 rats. 


Fig. 1. Rat 135 died of aortic rupture after 68 days on 
crude pea meal. Left lateral view of heart and lungs with 
trachea at the top (x 1.5). The massive periaortie hemor- 
rhage extends from the arch to the thoracic aorta. 


Fig. 2. Rat 136 died of aortic rupture after 43 days on 
the test diet. Weigert’s elastic tissue stain of the aortic 
arch (x 75). The right-hand border illustrates the poorly 
developed adventitia which contains minimal fat. Note 
the separation of elastic fibers and the dissecting medical 
hemorrhage. 
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Relationship between Blood Lipids and 
Radiation Injury in Rabbits 


Lawrence J. Milch, Richard A. Yarnell, 
James V. Stinson, and the Cardiovascular 
Research Group* 


Department of Pharmacology and Biochemistry, 
USAF School of Aviation Medicine, Randolph Field, Texas 


Hewitt (1) and his associates reported that the lipo- 
proteins of rabbit serum were markedly increased after 
exposure to 800 to 900 r of total body x-irradiation 
and that the degree of hyperlipoproteinemia was re- 
lated to the survival of the animal. Entenman, Neve, 
and Olmstead (2) noted increased blood phospholipid 
levels in several species after whole body x-irradia- 
tion. It was reported from this laboratory that 24 hr 
after local exposure of the right hind limb of an other- 
wise completely shielded rabbit to 30,000 r of x-irradi- 
ation, a pronounced hyperlipoproteinemia and hyper- 
lipemia can be observed. The blood lipid changes are 
accompanied by an increased cholesterol concentra- 
tion in the irradiated muscle tissue and a significant 
change in the electrophoretic characteristics of the 
soluble rabbit muscle protein (3). The total data sug- 
gest that the extent of blood lipid alteration may be 
some direct function of the degree of radiation injury 
in this species. It was decided, therefore, to subject 
separate groups of rabbits to varying doses of local 
x-irradiation up to 30,000 r and determine the plasma 
lipid and lipoprotein concentration at each radiation 
level (4). 

Ninety-eight male aibino rabbits of the New Zea- 
land strain, each weighing approximately 2 kg, were 
divided equally into seven groups designated A 
through G. Each of the rabbits in groups B, C, D, E, 
F, and G were subjected to local x-irradiation of the 
distal portion of the right hind limb in dosages of 
5000, 10,000, 15,000, 20,000, 25,000 and 30,000 r, re- 
spectively, at a rate of 1000 r/min, the animals in 
group A serving as controls. The irradiation equip- 
ment and techniques employed were exactly as have 
been previously described (3). Immediately following 
exposure the rabbits were weighed, placed in indi- 
vidual cages in an air-conditioned animal room, and 
maintained on Purina rabbit chow and water, ad 


713 


af 
4 
‘ 
; 
; 
‘ 
3 
\ 
3 
i 


libitum, for a period of 8 days. On the eighth day all 
animals were sacrificed after reweighing, blood sam- 
pling by cardiac puncture, and removal of the tibialis 
anticus muscle of the right hind limb under mild pen- 
tothal anesthesia. A small portion of each lightly 
heparinized blood sample was taken for a packed cell 
volume determination, and the remainder was proc- 
essed to plasma by low-speed centrifugation. Plasma 
concentrations of cholesterol (5), phospholipid (5), 
and lipoproteins of the S, 0-20 and 20-400 classes 
were determined (6, 7). The results are shown in 
Table 1 and Fig. 1. 

The excised tibialis anticus muscles were separately 
fixed in 10-percent formalin, and longitudinal histo- 
logie sections were prepared for microscopic examina- 
tion. Subjective analysis of the sections demonstrated 
an increasing continuum of muscle-tissue injury over 
the dose range. Although such results are not easily 
amenable to quantitation, they might be described as 


Table 1. Auxiliary rabbit group data (means). 


Net 
Number change 
rabbits aa (% cells) 
14 0 +100 45 
14 5 + 50 43 
14 10 0 45 
14 20 — 150 43 
14 25 — 150 40 
14 30 — 100 38 
2 
2 
3 T- 
#a 6- 
t 250 -| 
t 200 
53 150 
Loco! Rodiation Dose Applied rx 10-3 —> 


Fig. 1. Rabbit group means for plasma lipid variables 
versus local radiation dose applied. 


714 


ranging from a mild dissolution of muscle cells to 
include the appearance of isolated nuclei at the 5000-r 
level to a complete disruption of muscle fibers and 
apparent phagocytosis at 30,000 r. The data recorded 
in Fig. 1 indicate that, in general, the plasma lipid 
and lipoprotein components measured show changes 
over the dose range corresponding to the increasing 
continuum of musele injury. 

If the data are viewed critically, each plasma vari- 
able reported demonstrates some unique merit. The 
ultracentrifugal lipoprotein determination is charac- 
terized by a mean increase of 400+ percent over the 
injury range, indicating high sensitivity at the more 
severe injury levels. The plasma cholesterol measure- 
ment is inereased 20 percent on the average at the 
10,000-r level—a more striking change than might be 
expected on the basis of the microscopic tissue section 
for that level of injury. 

The lipid phosphorus analysis and resultant caleu- 
lation of the lipid phosphorus-cholesterol ratio pro- 
vide additional information from a slightly different 
point of view. In a series of studies in this laboratory 
(?) involving loeal injury inflicted by cold, heat, 
ischemia, crushing, or repeated injections of boiling 
saline, increased concentrations of plasma cholesterol 
and plasma lipid phosphorus were invariably observed. 
The inereases recorded were obviously interrelated, 
because the ratio of two variables remained at control 
levels. In the present experiment, a change in the lipid 
phosphorus-cholesterol ratio has been noted for the 
first time. It would seem that this response is a specific 
characteristic of radiation injury. 

Although dietary controls were not exercised in this 
study, the data in Table 1 indicate that nutritional 
factors were of minor import at best. The greatest 
mean weight change recorded for any rabbit group was 
of the order of 74% percent, and the dose function of 
weight variation could not be correlated with any of 
the biochemical measurements. Similarly, the appar- 
ent mean hemodilution observed in the rabbit group 
exposed to 30,000 r tends, if anything, to increase the 
validity of the high concentration of lipid and lipo- 
protein plasma components recorded for that group. 
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Preliminary Observations on Difference 
in Carbohydrate Binding between 
Abnormal Serum and Urine Proteins 
of Multiple Myeloma 


Elliott F. Osserman and Dolores P. Lawlor 


Medical Service, Francis Delafield Hospital, 
and Department of Medicine, College of Physicians 
and Surgeons, Columbia University, New York 


Multiple myeloma is unique among neoplastic dis- 
eases by virtue of the fact that the cells of this par- 
ticular neoplasm elaborate abnormal proteins which 
ean be found in the patient’s serum and/or urine. 
Since the initial demonstration of the unusual solu- 
bility properties of the urinary proteins in many cases 
of this disease by Bence Jones in 1848 (1), and the 
subsequent finding of Ellinger (2) that the serum may 
contain large amounts of an abnormal protein, exten- 
sive study has been made of the physicochemical prop- 
erties of these proteins. These studies have documented 
differences in molecular weight (3-8), immunochem- 
ical characteristies (4, 9), amino acid constituents 
(10-12), solubility properties (5, 7, 8, 13), and rates 
of turnover of N*-labeled glycine (14) among these 
abnormal proteins in each individual case. It would 
thus appear that the abnormal proteins are almost 
never identical with respect to all of their physico- 
chemical properties in any two eases of this disease. 

Another aspect of this problem that has received 
considerable attention is the nature of the interrela- 
tionship between the abnormal serum and urine pro- 
teins when both are present in a particular case. 
Again, study of the immunological and physicochem- 
ical properties of the myeloma serum and urine pro- 
teins from a given patient reveals marked differences 
in these characteristies, but it is still undetermined 
whether the two proteins are independently elaborated 
by the myeloma cells, or whether the urinary (Bence 
Jones) constituent is derived as a fragment from the 
serum protein. Although the observations (15) re- 
ported here still do not provide an answer to this 
question, the results suggest that differences in earbo- 
hydrate content between the serum and urine constitu- 
ents may represent one of the principal areas of dis- 
similarity between these proteins. 

It has repeatedly been observed that, in a given case, 
the urinary protein usually exhibits significantly 
greater electrophoretic mobility than the abnormal 
serum protein in that patient. One possible mechanism 
for this difference in mobility is that a relatively “elec- 
troneutral” (uncharged) portion of the serum protein 


Fig. 1. Filter paper electrophoretic patterns of the serum 
and urine proteins from four cases of multiple myeloma, 
with a normal serum, shown at the top to demonstrate 
the normal distribution of Schiff-positive constituents in 
serum. Duplicate sets of the myeloma serums and urines 
are stained with bromphenol blue (BPB) and periodic 
acid-Schiff. As shown, the myeloma serum proteins are 
Schiff-positive, whereas the urine protein constituents fail 
to stain with the Schiff reagent. 
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molecule may be split off of this molecule, leaving a 
relatively smaller protein constituent, filtrable through 
the glomeruli and exhibiting a proportionately greater 
net electric charge. The possibility that this “electro- 
neutral” portion might be a carbohydrate or lipid 
moiety has been explored using the specific staining 
techniques for these substances on the electrophoreti- 
cally separated serum and urine proteins. 

The serums and urines from 19 documented cases of 
multiple myeloma were studied using the modified 
filter paper electrophoresis technique described by 
Osserman and Lawlor (16). Of these 19 cases, 11 ex- 
hibited the characteristic homomolecular myeloma 
globulin in both serum and urine; six showed only a 
serum abnormality; in two, the abnormality was found 
in the urine only. Veronal buffer, pH 8.6, was em- 
ployed throughout. All urine samples were concen- 
trated by dialysis against a 25-percent solution of 
polyvinyl-pyrollidone. Triplicate serum and urine 
samples were run on a single paper, and at the com- 
pletion of the separation, one set (serum plus urine) 
was stained for protein with bromphenol blue, and the 
two other sets were respectively stained for lipids and 
carbohydrates. 

Utilizing both the Sudan IV (17) and the oil red O 
stains (18) for lipids, neither the serum nor the urin- 
ary abnormal globulins could be shown to contain 
detectable amounts of fat. The periodic-acid Schiff 
(HIO,-Schiff) staining technique (19) was employed 
for demonstrating “protein-bound carbohydrate.” 

Representative duplicate patterns, stained with 
bromphenol blue and HIO,-Schiff, from four myeloma 
patients that had both serum and urine abnormalities 
are shown in Fig. 1, along with a normal serum sam- 
ple, stained with both dyes for direct comparison. It 
is apparent that the abnormal serum proteins stained 
intensely with HIO,-Schiff, whereas the abnormal 
urine proteins were HIO,-Schiff negative. The normal 
serum pattern shows HIO,-Schiff positive constituents 
in the alpha- and beta-globulin regions, indicating the 
presence of the normal muco- and glycoproteins in 
these areas. In all four myeloma urine patterns of Fig. 
1, the small amounts of alpha-globulin that fre- 
quently accompany the considerably larger amounts 
of myeloma protein in the urine retain their HIO,- 
Schiff positivity, whereas the myeloma proteins are 
completely HIO,-Schiff negative. 

The HIO,-Schiff staining results were uniform 
(that is, serum, positive; urine, negative) in all ex- 
cept one instance in which the urine myeloma globulin 
was distinctly HIO,-Schiff positive. In this particular 
ease, the serum showed no characteristic abnormality 
but rather displayed a marked decrease in gamma- 
globulin content. 


To be sure, the well-recognized nonspecificity (20) 
of the HIO,-Schiff reaction limits the conclusions that 
may be drawn from these observations. HIO,-oxida- 
tion is considered to indicate the presence of vicinal 
OH- or NH,* groups. Esteric, glycosidic, or polymeric 
linkage of these groups will block aldehyde formation 
with HIO,. Theoretically, proteins containing hy- 
droxyamino acids (—-CHOH—CHNH,—) would be 
HI0,-Schiff positive, but engagement of these group- 
ings in peptide linkages blocks the reaction except 
where they might occupy a terminal position in the 
polypeptide chain. Thus it is generally agreed that the 
most important H10,-Schiff positive substances are 
glycogen, starch, cellulose, glycolipids, and mucopoly- 
saccharides such as mucin, mucoproteins, and glyco- 
proteins. 

Quite obviously, these results still do not provide an 
answer to the question of whether the urine and serum 
proteins are independently elaborated, or whether the 
urine constituent represents a fragment of the parent 
serum molecule. The demonstration of this systematic 
difference in apparent chemical composition between 
these proteins could be interpreted as further evidence 
in favor of independent elaboration. The alternate hy- 
pothesis, however—that an HIO,-Schiff positive car- 
bohydrate moiety may be removed from the parent 
serum globulin, possibly by an enzyme in the kidney 
itself—is deemed worthy of further investigation. 
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Chemical Induction of Flowering 
in the Sweetpotato 


An effective means of inducing flowering and seed 
production in sweetpotatoes would greatly facilitate 
the development of varieties with superior quality, 
higher yield, and disease resistance (1). However, 
many difficulties have been encountered by research 
workers in their attempts to discover methods for the 
initiation of flowering in sweetpotato plants, espe- 
cially with those of the Jersey type. Hartman (2) 
used as many as eight different variables in an at- 
tempt to induce flowering in Jersey-type sweetpota- 
toes with no positive results. Similarly, Mikell (3) 
found that certain hormone applications were ineffec- 
tive, either for induction, or for retardation of floral 
primordia formation in sweetpotatoes. It has recently 
been reported that flowering can be induced by graft- 
ing scions of sweetpotato plants onto root stocks of 
certain ornamental species that do not have storage 
roots (1, 4). 

- In an experiment initially designed to study the 
effects of foliar applications of 2,4-D (2,4-dichloro- 
phenoxyacetic acid) on subsequent sprout production 
of the roots, sweetpotato plants (Ipomoea batatas, 
vars. Porto Rico and Gold Rush) were set 13 July, 
1953 in a ground bed in the greenhouse. Twelve plants 
of each variety were randomized in four blocks of 
three plants each. Single blocks of three plants each 
were treated with 100, 500, or 2500 ppm of 2,4-D. A 
hand sprayer was used to make the applications at the 
time (4 Sept.) the roots had begun to enlarge, 53 days 
following setting of the plants. A group of three 
plants for each variety was left as a control. A second 
replicate was planted 31 July, and on 4 October, 64 
days after setting the plants, 2,4-D at the concentra- 
tions listed here was applied to this replication. 

By 7 November, 1953, it was observed that plants 
were flowering which had received certain 2,4-D treat- 
ments. The numbers of flowers that had developed by 
5 Dee. and the dates on which the first flowers ap- 


Table 1. Effect of 2,4-D on flowering in sweetpotatoes. 


Treatment Porto Rico Gold rush 
and of ‘ of flowers of flowers 
appli- first to first 
eration eation flower Dee. 5 flower Dee. 5 


24D 4Sept. 7 Nov. 84 No flowering 
500 ppm 

24D" 40ct. 7 Nov. 26 No flowering 
500 ppm 

2,4-D 4 Oct. No flowering 9 Nov. 11 
100 ppm 
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peared are given in Table 1. No flowers occurred on 
nontreated plants or on those receiving 2,4-D treat- 
ments other than the ones listed. 

Flowering in all cases was general, with many flow- 
ers occurring on each plant. Relatively small or non- 
enlarged roots were associated with the treatments 
that induced flowering (1, 4), and splitting of stems 
and petioles and tumefaction of stems near the bases 
of such plants were common. 

M. J. 
8S. H. Witrwer 
Department of Horticulture, 
Michigan State College, East Lansing 


References 
M. P. Zobel and G. C. Hanna, Calif. Agriculture 7, 13 
(1953). 
J. Hartman, Plant Physiol. 22, 322 (1947). 
J. J. Mikell, Proc. Am. Soc. Hort. Sci. GO, 295 (1952). 
A. E. Kehr, C. T. Yu, and J. C. Miller, ibid. 62, 437 (1953). 


o ppp 


August 1954. 


Source of Error in Determination of 
Chromic Oxide Using Perchloric- 
Sulfuric Acid Digestion Method 


Recently, in a series of determinations of the chromic 
oxide content of cow manure, by the method of Bolin, 
King, and Klosterman (1), it was concluded that tem- 
perature, time, and acidity were critical factors during 
the digestion period with the digest mixture of per- 
chloric-sulfurie acid. A search of the literature showed 
that Smith (2) reported that hot, concentrated per- 
chlorie acid (70 to 85 percent HC1O,, by weight) has 
reducing, as well as oxidizing, properties and that the 
reducing reaction of hot, concentrated perchloric acid 
increases directly with the concentration of the acid 
and with the temperature. These reducing properties 
are assumed to result from the formation of hydrogen 
peroxide as a decomposition product. 

Dilute perchloric acid, upon boiling, loses water 
until it reaches a concentration of 70 to 72 percent. 
This acid distills at about 203°C, accompanied by some 
decomposition (2, 3). Mixtures of perchloric and sul- 
furie acids will yield traces of hydrogen peroxide at 
temperatures of 180° to 185° C because of the dehy- 
dration effect of the sulfuric acid (4). 

Low chromic oxide content in cow manure frequently 
resulted when the digestion was prolonged for any 
length of time beyond the minimum time required to 
oxidize the chromic oxide to chromic acid. In the ab- 
sence of precise knowledge of the reactions involved, 
optimum conditions for this digestion were deter- 
mined empirically. When a 400 to 500-mg sample of 
dry cow manure was digested at a temperature such 
that a clear orange-colored digestion mixture was ob- 
tained in approximately 10 or 12 min, results were 
obtained with a standard deviation of + 0.02 percent in 
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the range of 0.3 to 0.5 percent Cr,0,. Rapid chilling 
and dilution of the solution at the end of the digestion 
is effective in arresting the reduction of sexavalent 
chromium due to the formation of a small amount of 
hydrogen peroxide during the period of oxidation. Po- 
tassium permanganate, if added, would reduce the 
hydrogen peroxide preferentially, leaving the chro- 
mium in sexavalent form (4). 

Reference 1 did not stress the critical factors of 
time, temperature, and acidity of digestion or mention 
the possible source of error and low results due to 
prolonged digestion. 

KATHERINE M. Day 
Department of Agricultural Chemistry, 
Washington State College, Pullman 
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19 July 1954. 


Genetics of Homothallic Fungi 


Advances in Genetics, vol. V, contains an important 
and interesting paper by Pontecorvo et al., on the 
genetics of the fungus Aspergillus nidulans (1). In 
the paper, however, the authors refer to this organism 
as the first homothallic fungus ever investigated ge- 
netically. They also report the discovery of a new 
phenomenon which they term “relative heterothal- 
lism.” The validity of these claims seems extremely 
doubtful in view of the extensive genetic studies that 
have been carried out with members of the genus 
Glomerella. These studies date from 1914, when Ed- 
gerton (2) reported the occurrence of cross-fertiliza- 
tion between strains of Glomerella. References to most 
of the papers published since that time may be found 
in a recent review of the genetics of this fungus (3). 

Wild-type cultures of Glomerella isolated from na- 
ture, as well as many mutant forms derived from 
them, are self-fertile when propagated from single, 
uninucleate haploid cells. Such cultures are clearly 
homothallic according to Pontecorvo’s definition of 
the term. In wild-type cultures, mutant. nuclei arise 
that undergo preferential cross-karyogamy, and, as a 
result, ascospores from many of the perithecia pro- 
duced by such cultures segregate in a 1:1 ratio for 
wild-type and mutant forms (4). The phenomenon of 
preferential cross-karyogamy (relative heterothallism) 
also oceurs commonly when Glomerella cultures are 
mated (5, 6), and an analysis of genes controlling 
this phenomenon in matings in which neither, one, or 
both of the mated cultures were self-fertile has been 
published (7). As a result of these behavior patterns, 
Glomerella has been termed homothallic, partially het- 
erothallic, and homothallic with heterothallic tenden- 
cies. That a similar paradoxical situation exists in 
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Aspergillus nidulans seems evident from the fact that 
this fungus is claimed to be both clearly homothallic 
and relatively heterothallic in the same paper (1). The 
results with both Glomerella and Aspergillus appear 
to emphasize Olive’s (8) observation that “it is not 
wise to conclude that any fungus is strictly or irrevo- 
cably homothallic.” 

H. E. WHEELER 
Department of Botany, 
Louisiana State University, Baton Rouge 
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29 July 1954. 


Taken literally, my statement that “Genetic analysis 
of a homothallic fungus (Aspergillus nidulans) has 
been carried out for the first time” was quite wrong. 
I am glad that Dr. Wheeler has pointed it out. Even 
in 1948 (1) when I first communicated the technique 
of recombinant selection to the International Congress 
of Genetics, there had been already several attempts at 
analysis of homothallic species. Thus, earlier than the 
work of Wheeler and his colleagues on Glomerella, the 
pioneer work of Winge on yeasts was more than 10 
years old, and that of Gries (2) on Sordaria was more 
than 5 years old. Though my statement is literally very 
misleading, when read in its context it may convey 
what I meant, namely, that with the technique of re- 
combinant selection, formal genetic analysis on a scale 
comparable to that of classical organisms, such as 
Drosophila and maize, has become practicable. The 
previous attempts mentioned above, though exceed- 
ingly interesting in other respects, have given meager 
results of strictly genetic interest. The need of picking 
individual asci, among which the great majority were 
not of crossed origin, made it impossible to cope with 
the large numbers of products of meiosis required for 
effective genetic analysis. 

As to the second point on which Wheeler takes issue, 
that is, our claim of having discovered “relative hetero- 
thallism,” I am not sure that his doubts are founded. 
Our findings were communicated to the Genetical So- 
ciety in 1951 (3), that is, before Wheeler and Me- 
Gahen’s paper (4). Furthermore, on our definition of 
relative heterothallism—the formation by two self-fer- 
tile strains of crossed asei in excess of 50 percent— 
only one or perhaps two of the many matings reported 
in their paper could be examples of this phenomenon. 
We still have no clue of whether relative heterothal- 
lism is the consequence of preferential multiplication 
of ascogenous hyphae with nuclei of two kinds, or 
of actual preferential cross-karyogamy. It would be 
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wiser, therefore, not to equate relative heterothallism 

to preferential cross-karyogamy for the time being. 
G. PonTEcorvo 

Department of Genetics, The University, 

Glasgow, W.2 
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26 August 1954. 


Radioactivity of the Human Being 


We have obtained some data in this laboratory which 
supplement, and to some extent clarify, the article by 
A. T. Krebs [Science 119, 429 (1954) ]. The gamma- 
ray emission from living subjects has been studied 
using a differential high-pressure ionization chamber 
apparatus (1). Three groups of subjects have been 
examined: (i) 11 male and 3 female medical students, 
resident locally, aged 19 to 20 yr; (ii) 11 males of 
widely scattered residence (mostly in England), aged 
’ 26 to 41 yr (average, 34 yr); and (iii) 4 males, resi- 
dent locally, aged 60 to 79 yr (average, 70 yr). No in- 
dividual in these groups had any known occupational 
or therapeutic exposure to radioactive materials. If 
in each ease we assume that the gamma-ray emission 
may be attributed entirely to potassium-40, then we 
may express our results in terms of the percentage by 
weight of potassium in the body. The following aver- 
age percentages were obtained: group (i), (0.21,+ 
0.01); group (ii), (0.21,+0.01); and group (iii) 
(0.21, + 0.02). Shohl (2) quotes 0.21, percent from 
chemical measurements. Edelman et al. (3), from 
measurements of “exchangeable” potassium (said to 
be approximately 5 percent less than total), found an 
average of 0.18, percent for 33 males and an average 
of 0.16 percent for 14 females. All these results are 
inconsistent with the figure of 280 g of potassium per 
body (corresponding to 0.4 percent) quoted by Krebs 
from Grosse and Libby (4). 


For the purpose of comparison with Krebs’ Table 2, 
we may express our findings in terms of the equiva- 
lent mass of radium, which, distributed throughout 
the body, would produce the response observed with 
our apparatus. Thus, for a 70-kg man, the observed 
gamma activity is equivalent to that which would be 
emitted by approximately 140 x 10-*° g of radium in 
equilibrium with its decay products. Hursh and Gates 
(5) determined the actual radium content of erema- 
tion ashes and deduced an average figure of 1.2 x 10-*° 
g for the radium content of the body. This burden, if 
typical of persons living outside areas of high natural 
radioactivity, would contribute only about 1 percent 
of the gamma-ray emission observed by us. 

It appears, therefore, that most of the gamma-ray 
emission from the “unexposed” subjects tested by us 
may be attributed to the potassium content of the 
body. Within the rather wide limits of experimental 
error and biological variability, we find no significant 
change in total gamma-ray emission over the age 
range of 19 to 70 yr. 

Krebs concludes that “the amounts of radioactive 
substances deposited in the body, however, exercise an 
irradiation burden on the body close to the accepted 
tolerance figures.” It would be interesting to be given 
the magnitude of the tolerance figures that Krebs has 
in mind and to know whether any distinction is made 
between the dose to the general soft tissues of the 
body, including the gonads, and the dose to limited 
parts of the body, such as osteocytes. The latter will 
depend markedly upon the presence of bone-seeking 
radioactive elements. In Table 1 we give estimations 
of the dose rates to these two types of body tissue 
from “natural” sources and compare them with the 
permissible levels for large populations, given by the 
International Commission on Radiological Protection 
(6), and with other relevant dose data. The table lists 
the dose rates from cosmic rays, local gamma rays 
(Leeds situation), body potassium and body radio- 
earbon, caleulated by us in an earlier publication (7) 
and now expressed in millirads per week. Dose rates 
to osteocytes from radium burdens uniformly distrib- 
uted throughout the skeleton are also included, based 
on caleulations by Spiers (8) and converted to milli- 


Table 1. Dose rates to body tissues. 


Dose per week 
Radiation-source Tissues affected 
(mrad) (mrem) 
General irradiation 
Cosmic radiation 0.32 0.32 
; 
a radiation (Leeds) Soft tissues, including gonads aan as 
Carbon-14 .02 .02 
1.8 1.8 
Radium in body 
1.2x 10" g (Hursh and Gates) Osteocytes 0.1 1.0 
140 x10-° g (Krebs) Os eocytes ll 110 
100 x10 g (L.C.R.P. maximum per- Osteocytes 8 80 


missible level for large populations) 
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rads per week and to millirems per week, using the 
newly proposed value of 10 for the R.B.E. for alpha 
radiation (6). 

A “natural background” dose to soft tissues and 
gonads of 2 mrad/wk may be compared with the fig- 
ure of 30 mrad /wk for large populations proposed by 
the International Commission. It amounts to about 3 
rad per generation time of 30 yr. This is one-thirtieth 
of the dose found by Russell (9) to produce a muta- 
tion rate in mice equal to that oceurring spontaneously 
and considered by Muller (10) to be the best available 
data to apply to man. 

The dose from the body radium burden is unlikely 
to have any genetic consequences, but it can be com- 
pared with the dose level implied by the recommen- 
dations of the International Commission. The maxi- 
mum permissible body burden of 0.01 ne suggested for 
large populations is estimated by us to produce an 
average dose rate to osteocytes of 80 mrem/wk. The 
dose rate of 1 mrem/wk associated with the radium 
burdens reported by Hursh and Gates is small com- 
pared with this value. Only if the entire radioactive 
burdens reported by Krebs were attributable to radium 
as such, and were typical of large populations, would 
the dose rates to osteocytes be of the order suggested 
as the maximum permissible level by the International 
Commission, The dose rate of 0.1 rem/wk caleulated 
for the average radium burden reported by Krebs may 
be contrasted with values estimated as ranging from 
45 to 350 rem/wk for osteocytes in the bones of some 
persons known to have developed bone tumors follow- 
ing retention of radium amounts of the order 8 to 50 


we (8). P. R. J. Burcr 
F. W. Sprers 

Department of Medical Physics, 

The University of Leeds, England 
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26 July 1954. 


The communication from Burch and Spiers is a 
welcome contribution to the present state of the prob- 


to mind the complexity of the problem. This becomes 
apparent in briefly viewing some of the latest reports 
on the incorporation of naturally occurring radioactive 
substances. 

While Sievert (1), measuring the gamma activity of 
the intact human being with a device similar to that 
used by Burch and Spiers, reported values in gamma- 
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radium equivalent, giving the radium content at 50 yr 
of age as about 60x10-°° g of radium or, assuming 
an excretion of 25 percent radon, as 80x10-1° g of 
radium, Burch and Spiers attribute the measured 
gamma activity primarily to the K*° content of the 
body. Recent measurements by Reines et al. (2) with 
a special scintillation counter arrangement for total 
body measurements on the intact human being support 
this interpretation, provided that the potassium con- 
tent of the human body is close to 0.2 percent of the 
body weight. Unfortunately, knowledge of the exact 
potassium content of the body is not much clearer than 
that of the radioactivity of the human being (3). The 
values that have been reported so far for the potas- 
sium content of the body range from 0.1 (4) to 0.35 
percent, as quoted by Grosse and Libby (5). 

In addition to K*°, other gamma-emitting substances 
contribute to the total body activity as shown by meas- 
urements of people from different regions and of peo- 
ple professionally engaged in work with radioactive 
material. These people show, while in actual contact 
with the material, a high activity of their clothes and 
an appreciable external contamination of the body. 
There is, however, one case reported by the Los Ala- 
mos group (2) with 0.01 we radium content which may 
be interpreted as natural occurrence despite the fact 
that the subject has worked for many years—appar- 
ently very carefully—with radium, thorium, and meso- 
thorium, 

Another critical figure in the diseussion of the 
radium content of the human being is the excretion 
rate of radon from the body. Detailed studies by Mar- 
tin and Ferguson (6) show a great influence of physio- 
logical factors, especially of posture, on the radon 
output, the values for supine, seated, and erect pos- 
ture being 1, 0.79, and 0.50, respectively. 

Controversial also is the question of the influence of 
age on the body content. Sievert reports a probable 
increase with age, whereas Burch and Spiers do not 
find significant changes with age. 

The statement that the amounts of radioactive sub- 
stances deposited in the body exercise an irradiation 
burden on the body close to the accepted tolerance fig- 
ures has to be viewed in connection with the assump- 
tions of the kind of radioactive materials under dis- 
cussion and with their specific, physical, and biological 
properties. 

In the case in which the whole irradiation burden is 
attributable to radium as such, Burch and Spiers have 
already given the values. Under this condition a body 
content of 140 x 10-?° g of radium would deliver a dose 
rate to the osteocytes of the order suggested as the 
maximum permissible amount, namely 80 mrem/wk 
for 100 x 10-*° g of radium, If the activity were caused 
merely by potassium, the gamma radiation of about 
150 g of potassium would be equivalent to that emitted 
by about 140 x 10-'° g of radium, a figure again close 
to the accepted standards. 

Provided that one has uniform distribution of the 
incorporated substance and does not consider bone- 
seeking or nonbone-seeking properties of the proper 
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radioactive element, similar calculations can be made 
for beta-emitting and alpha-emitting isotopes. Using 
the number of calories released per hour by 1 g of 
radium and its decay products (7), one can show that 
for alpha-emitting Po*!®, for example, 1x10-* curie 
of radium is equivalent to 0.610 curie of 
Since 0.02 ue of Po??? is accepted as the maximum per- 
missible amount per 70 kg of body weight (8), this 
again demonstrates how close, under the mentioned 
generalizing assumptions, the radioactivity of the 
human beings may come to the permissible amounts. 

It must be emphasized in this connection that our 
present knowledge and experience are not great enough 
to justify making final statements. This becomes evi- 
dent from recent studies in such a relatively simple 
field as the incorporation of radon by mouth as well 
as by inhalation. The role of the daughter-products 
connected with the decay of radon and/or thoron has 
surely been discussed frequently and thoroughly in 
the past (radontherapy, uranium mines, radium fac- 
tories). However, it was not until 1951 that Bale and 
his coworkers (9) showed and discussed the role of 
the daughter-products, present in the air in a more or 
less general equilibrium with the radon, in considering 
the total dose delivered to the lungs and the body after 


incorporation of radon. Caleulations as well as experi- 


mental studies by Shapiro (10) with rats, dogs, and 
models for the human being showed that these daugh- 
ter-products constitute an effective dose many times 
higher than expected. Rats, breathing an atmosphere 
containing 10-® eurie/liter of radon, showed an aver- 
age effective dosage received by the lungs from inhaled 
radon daughter-products amounting to about 330 
mrem/hr, whereas the dosage from the inhaled radon 
and from the daughter-products of the radon molecules 
decaying in the lungs amounted to only 9 mrem /hr. 
Similar conditions hold, as reported by Aurand and 
Schraub (11), for orally incorporated radon in aque- 
ous solutions, since, depending on the conditions, the 
solutions, as well as the naturally occurring waters, 
contain the daughter-products of radon in equilibrium 
in greater or smaller amounts. 

The impact of these findings, not only on radon tol- 
erance problems, but also on the question of the radio- 
activity of the human being, is obvious. In order to 
promote knowledge in the field the following studies 
may be recommended : 


1) Measurement of the radioactivity of as many people 
as possible from different regions of the globe with the 
modern total-body activity measuring devices. 

2) Measurement vf the kinds of radioactive substances 
in the body, especially with regard to alpha-emitting, 
beta-emitting, and/or gamma-emitting elements. 

3) Detailed invesigations of the radioactive materials 
incorporated daily by human beings from air, water, and 


A. T. Krens 
Army Medical Research Laboratory, 
Fort Knox, Kentucky 
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27 September 1954. 


Detection of M-Regions in 
Geomagnetic Data 


The detection of 27-day recurrent geomagnetic dis- 
turbances, generally attributed to charged corpuscles 
ejected from the solar surface, has oceupied the atten- 
tion of many authors. Most have ascribed the source 
of these corpuscles to hypothetical stable regions of 
the solar surface that have a synodie rotation period 
of about 27 days (1-4). Bartels (5) earlier gave the 
name “M-regions” to such unidentified regions because 
of their geomagnetic effect. 

We have recently undertaken studies (6) of the cor- 
relation between trends of geomagnetic disturbance 
ratings K, and the locations of regions of bright 
coronal line emission around centers of heightened 
solar activity. Our work will be reported separately. 
We found, for a marked period of recurrent geomag- 
netic activity from July 1952 through June 1953, con- 
firmation of the results of Allen (1), Bruzek (3), and 
others which suggest that the M-regions are to be iden- 
tified with extensive undisturbed areas of the solar 
disk where the coronal emission intensities are low, 
and that the effect of the coronal maxima and other 
phenomena of moderate or weak active centers is to 
diminish geomagnetic disturbance activity 3 days after 
central solar meridian passage of these regions. 

We interpret this diminution an denhancement of 
geomagnetic disturbance as modification of the dens- 
ity of flow of the responsible corpuscular streams by 
the physical conditions around the active center. The 
active centers, we suggest, divert the corpuscular flow 
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Fig. 1. In the upper graph the index Ky, is plotted as a 
function of time throughout the period studied. The lower 
graph shows the 5-day running mean Ky, for the same 
period. The different symbols represent the different M- 
regions. Question marks refer to dubious members of 
recurrent series. 
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from the radial direction above the active center and 
produce, in such directions, a “cone-of-avoidance” in 
the corpuscular streams with a width of about 4 to 5 
days of solar rotation, or about 60°. 

The purpose of this communication is to point out 
that, if this interpretation is correct, the process of 
using a running mean of perhaps 4 to 5 days in geo- 
magnetic disturbance ratings will not adversely affect 
the detection of the M-region response in geomagnetic 
data, but it will decrease the sharp, irregular, and pos- 
sibly accidental or local fluctuations in geomagnetic 
disturbance ratings that tend to mask the important 
features of the active region influence. As Fig. 1 shows, 
the use of a 5-day running mean simplifies the identi- 
fication of the individual peaks of the trend curve 
that reveals the 27-day recurrence. For the period 
shown, practically every significant peak can be fitted 
into a recurrent series, members of the same series 
being represented by similar symbols. Moreover, the 
whole curve can be fairly well synthesized by adding 
curves for individual series, and these individual curves 
show reasonably smooth systematic trends in ampli- 
tude corresponding to the lifetimes of the recurrent 
series. Recurrent periods of other than about 27 days 
cannot similarly be fitted to the data. 

Our work suggests that the use of 3- to 5-day run- 
ning means as an index of the intensity of the hypo- 
thetical corpuscular beams has merit, at least for years 
of low solar activity, and may assist in other geophysi- 
cal studies. 

JEAN-CLAUDE PECKER 
WALTER ORR ROBERTS 
High Altitude Observatory, Boulder, Colorado 
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20 September 1954. 


Visual Receptor Lamellation and 
Active Rhodopsin 


The paper by Wald (12) reconciling large changes in 
visual sensitivity with minute changes in concentration 


of photopigments apparently marks the end of an. 


epoch. For more than 30 years the effort was made to 
explain various functions of vision by the reaction- 
kinetics of visual purple. This interpretation has ap- 
peared incompatible with the data of many workers, 
summarized in Wald’s paper. The chemistry of mass- 
action can hardly operate as a measure of sensitivity, 
in terms of thresholds or of quantum demand, in the 
microlamellar environment of Wald’s hypothesis. It 
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will be interesting to see whether the formal deduc- 
tions of the visual-kineties school ean find any mecha- 
nism in this new molecular-compartment theory. 

Whether visual thresholds can be shown to depend 
solely on the properties of single receptors is also an 
open question. The photochemical approach frankly 
invokes the logical principle of parsimony in the at- 
tempt and tentatively denies other retinal mechanisms 
a role in this regard. Thus it excludes from the visual 
threshold mechanism considerations like receptors- 
per-fiber, receptive fields changing with adaption, and 
bipolar thresholds. With our increasing knowledge of 
retinal physiology, one wonders whether this logical 
principle is not a misleading guide. 

Wald has now incorporated some of the data on 
receptor structure into visual theory, by relating the 
number of rhodopsin molecules to the number of 
Sjéstrand’s submicrolamellae, and thence to the shift- 
ing quantum demand. His hypothesis, however, does 
not incorporate the striking major lamellation clearly 
demonstrated by M. Schultze in 1867, analyzed opti- 
cally by W. J. Schmidt (7), but destroyed by the re- 
agents used in Sjéstrand’s technique. This coarser 
structure (2) has been shown alternately aqueous and 
lipid by chemical methods (3) and roughly periodic at 
400 to 700 mp (2). It interrupts the continuous stack 
of 1400 to 2800 microlamellae 4 to 8 mp thick (as pos- 
tulated by Sjostrand) each contributing equally to 
vision in Wald’s proposal. The coarser organization 
would give those protein microlamellae that contact 
the thicker lipid layers a special local sensitivity oc- 
curring at 400 to 700 mp as proposed 10 years ago by 
Wald (1). Roughly each hundredth layer of rhodopsin 
protein would thus become the site not only of quan- 
tum absorption but of electric excitation—a hypothesis 
(2) based on several optical and electrochemical 
aspects of this interface. The thickness of the coarser 
lipid layers, yet unknown but lost in Sjéstrand’s 
method, becomes a critical datum in the theory of ex- 
citation. 

It would be interesting to have Wald’s hypothesis 
related to several important details: 


1) What is the electric trigger? That is, how can rho- 
dopsin, after absorbing a quantum, create a local electric 
impulse by a known neuro-excitatory mechanism? The 
electric asymmetry required for depolarization of the 
stack (2) is not accounted for by “membrane breakdown” 
alone; nor is the considerable voltage and energy gen- 
erated in the whole outer segment. 

2) How do the protein microlamellae of Sjéstrand re- 
late functionally to the coarser lipid layer and its micro- 
structure shown by Schmidt? 

3) How incorporate the unique geometric (2) and 
chemical relationship of rhodopsin molecules to the thick 
lipid segments that separate the aqueous segments com- 
posed of approximately 100 protein microlamellae? That 
is, Wald’s key proposal of 1944 deserves further explora- 
tion. If this is true, the relationship of total rhodopsin 
to molecules used in stimulation would be much more than 
6 to 1—the main point at issue. 


Now that Wald’s unflagging and admirable series 
of investigations has begun to take quantitative ac- 
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count of the detailed structural organization already 
described, we may hope that the insight, which has so 
beautifully ordered the multiple reactions of the visual 
opsins, will eventually weave in with function the 
amazing complexity of structure in which these re- 
markable molecules are constrained to work. 

8. A. 
Department of Medicine, 
Johns Hopkins Medical School, Baltimore 
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Of the interesting points raised by Talbot, I should 
like at present to comment upon only one. This is the 
relationship between the microscopic and the submicro- 
seopic layering of the outer segments of the rods and 
cones, and the location of their proteins and lipids. 

The microscopic layers, which exhibit periods of 
300 to 700 mp, are not visible in fresh intact prepara- 
tions. They appear only after outer segments have lain 
_ for a time in the suspension medium or have swelled 

in acid or alkali (1, 2). It has been assumed that they 
indicate a preexisting submicroscopic layering of un- 
known dimensions. 

The evidence that the outer segments are composed 
of alternate layers of protein and lipid rests upon 
their behavior in plane-polarized light. They exhibit 
lamellar birefringence, attributable to a regular alter- 
nation of layers of material, one component of which 
is extractable with fat solvents (1). The conditions for 
this type of birefringence, formulated by Wiener (3), 
are that the layers differ in refractive index and be 
thin relative to the wavelength of light. The micro- 
scopic layers of the rods and cones are too coarse to 
satisfy the latter condition. The presence of lamellar 
birefringence itself indicates a much finer submicro- 
scopic layering. 

Sjostrand has now revealed this in the electron 
microscope (4). The outer segment of a rod or cone 
presents a pile of regularly spaced, parallel mem- 
branes, varying in thickness from about 40 to 160 A 
and separated by spaces about 65 to 130 A wide 
(guinea pig rods; perch rods and cones). There is no 
evidence of a coarser structure. In a personal com- 
munication, Sjostrand expresses much the same 
opinion as Schmidt, that the microscopic cross-stria- 
tion, when visible, probably represents some effect of 
swelling of the normal structures. 

We have recently observed in the electron micro- 
scope that the coarse cross-striation exhibited by oc- 
casional outer segments arises by the deterioration of 
their fine structure. In such rods the submicroscopic 
layers have lost their integrity and regular spacing 
and have coalesced to form an intricate meshwork. 
This presents at times the appearance of surprisingly 
regular cross-striation (5). 

I think it is clear that the microscopic layering 


29 Ocrosper 1954 


under all conditions represents an artifact and that 
only the submicroseopic layers need to be considered. 
The method of preparing the ultrathin sections of 
retina so far examined removes lipids; the lamellar 
structure that remains appears to be composed pri- 
marily of protein. The visual pigments are probably 
located in these layers, in the thicker layers perhaps 
at their interfaces. The location of the lipids is still 
uncertain. Some lipids may be bound to protein and 
located either in the protein or lipid layers. The outer 
segments, however, exhibit a strong positive intrinsic 
birefringence which appears to be associated with 
highly oriented layers—probably double layers—of 
lipid, the carbon chains of which lie parallel with the 
long axes of the rods and cones (1). Such material 
presumably occupies, at least in part, the interstices 
between the protein membranes. It is significant that 
the narrowest interstices yet observed—about 65 A in 
guinea pig rods—could just accommodate a double 
layer of mixed myelin sheath lipids—63.7 A in the 
dry state (6). 

Grorce WALD 
Biological Laboratories, Harvard University, 
Cambridge, Massachusetts 
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Water-Soluble Chelates in 
Histochemical Staining 


Histochemical stains for metals have depended on 
the precipitation of an insoluble compound that was 
colored or could otherwise be made visible. In the case 
of the metal stains, such as the calcium stains, this 
has required removing the metal from its naturally 
bound state and reprecipitating it (or the anion asso- 
ciated with it) as the desired compound. 

The use of water-soluble chelates provides another 
approach to the microscopic visualization of metals. 
Chelating compounds bind metals in a ringlike con- 
figuration through the formation of at least one co- 
ordinate bond and frequently one or more ionic bonds. 
For several years these agents have been used in 
analytic determinations of various metals (1). Weak 
chelating compounds that change color in the presence 
of the metal being analyzed have often been employed 
as titrimetric indicators. 

This communication reports preliminary studies (2) 
on water-soluble, colored chelating agents as used in 
two types of histochemical stains. In type 1, the eol- 
ored compound coordinates with the metal and is selee- 
tively bound only where the metal is present. In type 2, 
the agent impregnates the tissue as a whole but 
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changes color only in the presence of the metal. In 
neither type does the histochemical demonstration of 
the metal require reprecipitation; thus, it may be pos- 
sible to stain the metal without removing it from its 
naturally bound site. 

Meurexide is a colored chelating agent that has been 
used as an indicator in the analysis of calcium in 
aqueous solution (3). Both the free compound and the 
calcium chelate have similar solubilities in water, and 
when caleium is added to a saturated solution of 
meurexide, no precipitation occurs. If used as a cal- 
cium stain, the meurexide reaction is of type 1; that 
is, it is adsorbed and bound only in the presence of 
the metal, staining the caleium an orange-red and 
leaving the background a nearly neutral color. No dif- 
fusion is apparent with periodic visual examination 
for at least 1 hr. 

Procedure. (i) Remove paraffin from section with 
xylol; (ii) hydrate by bathing in two solutions of ab- 
solute alcohol, then 95-percent alcohol, and then 80- 
percent alcohol; (iii) stain 5 min in a solution that is 
both 0.1N in NaOH and 0.1N in KCN and is saturated 
with meurexide (4); (iv) wash, briefly either in dis- 
tilled water or in 50-percent alcohol, so as not to de- 
colorize excessively; (v) dehydrate and mount in Har- 
leco Synthetic Resin (5). 

Specificity. The stability constants of most of the 
meurexide-metal chelates are unknown (1, 3). Com- 
parisons of serial sections stained for iron and caleium 
by various methods indicate that iron is complexed by 
the cyanide in the staining solution and does not itself 
stain. It seems likely that copper might be similarly 
bound, since it is known that present analytic deter- 
minations of caleium in water and serum using 
meurexide and a cyanide solution are not interfered 
with by the afore-mentioned metal in appreciable 
amounts. 

Comparison with other methods. Areas stained by 
the Von Kossa method (silver stain for phosphate) 
stain with meurexide (except in areas where the phos- 
phate is known to be present as iron phosphate). Areas 
that did not appear colored in the meurexide or silver- 
treated sections were stained by the alizarin precipi- 
tate method (6), but the precise role of greater spe- 
cificity as opposed to less sensitivity has not been in 
vestigated. Conclusions as to the sensitivity of the 
meurexide stain based on the use of meurexide as an 
indicator in solution were not thought justified. Quan- 
titative data on the color change of the indicator in 
solution may not be related to the adsorption of the 
dye on the metal in tissue section and may be mis- 
leading. 


In addition to the afore-mentioned type-1 stain, _ 


preliminary work indicates that a substance such as 
Kirochrome Schwarz T may be usable as a type-2 his- 
tologie stain (7). Although areas of calcification ap- 
peared a midnight blue and the background remained 
a bright green with Eirochrome Schwarz T, this par- 
ticular agent was less satisfactory than the meurexide 
for histologie work since the cellular detail was obliter- 
ated by the depth of the background stain. Work is in 
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progress, however, for testing it as a magnesium stain 
for the magnesium ribonucleate complex of gram- 
positive organisms, and thus an alternate for the gram 
stain. 

The use of water-soluble chelating agents in histo- 
chemical staining may eliminate some of the theoretical 
disadvantages of methods employing reprecipitation 
and may permit the use in histochemistry and pathol- 
ogy of a whole group of relatively unexplored com- 
pounds, of which meurexide is only one. Perhaps 
similar agents may make the localization of many 
different metals possible and aid the study of their 
metabolism and distribution. 

Hersert E, KAUFMAN 
ELEANOR C, ADAMS 
Department of Pathology, 
Harvard Medical School, Boston, Massachusetts 
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Aureomycin and the Thyroid Gland 


A recent report (1) suggested that the growth-stim- 
wating properties of antibiotics (2) were attributable 
to an antithyroid effect. The present study constituted 
a repetition and extension of this report (1) and 
failed to confirm any antithyroid effect of the anti- 
hiotie Aureomycin (3) chlortetracyeline. After our 
manuscript had been submitted, findings similar to 
ours by Libby and Meites appeared (4). 

In a preliminary trial (Table 1), Aureomycin, 1 
mg/kg of the diet, and propylthiouracil, 2 percent of 
the diet, were used with two different diets to repeat 


Table 1, Effect of Aureomycin on thyroid weight: 


Thyroid 

Addition weight “py” 
Diet per kg (m, 
g/100g values 
of diet weight) 

1 None 7.5* +0.3 
1 1 mg Aureomycin 6.6 + 5 0.3 
1 20 mg Aureomycin 9.2 + 3 .05 
2 None 98 + 4 
2 1 mg Aureomycin ol 
2 


20 mg Aureomycin 9.4 


* Mean +S.E 
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Table 2. Effects of Aureomycin and propylthiouracil on thyroid weight and on uptake of I™ in rats. 


Mean 


Body Thyroid thyroid 


Diet Addition per weight weight weight 
kg of diet (means (means (mg/100 
g) g body 
weight) 
1 None 224 15.9 7.1* + 0.4 
1 1 mg Aureomycin 222 13.7 62 + 4 
1 20 mg Aureomycin 235 14.5 62 + 5 
1 Propylthiouracil 86 33.5 38.7 +13 
2 None 185 16.8 8.6 +0.5 
2 1 mg Aureomycin 208 14.9 72+. 
2 20 mg Aureomycin 207 16.3 8.1.2 < 
2 Propylthiouracil 152 63.7 41.6 +9.0 
* Mean + 


the earlier study (1). Diet 1 contained ground yellow 
corn, soybean meal, corn gluten meal, fish meal, alfalfa 
meal, distillers’ solubles, vitamin concentrates, and 
minerals; diet 2 was Pratt’s Nurishmix. Both diets 
contained adequate iodine and permitted rapid growth 
and development. Eight weanling rats were used in 
each group and were maintained for 42 days. In no 
‘ease did Aureomycin produce significant changes in 
the weight of the thyroid gland after 42 days of feed- 
ing. The rats fed propylthivuracil at 2 percent of the 
diet, as used by the Hahnemann group (1), lived only 
a week or two and are thus not included. 

A second trial was made with the same diets and 
supplements using 10 rats per group. Propylthiouracil 
was added at levels of 0.2 and 0.02 percent of the diet, 
and the animals survived the entire period. After 42 
days of feeding, 5 we I*** was injected intraperitone- 
ally. Half of the animals were sacrificed 24 hr later, 
and the radioactivity of the excised thyroid glands 
was measured by a scintillation detector; 48 hr after 
the injection, the remaining animals were similarly 
treated. The results are shown in Table 2. The addition 
of Aureomycin did not cause a change in the thyroid 
weights of any groups. The striking increase in the 


values 24 br values 48 br values 
130* + 7 82* +10 
0.3 141 +15 0.05 83 + 9 0.8 
3 191 +27 001 97 +13 02 
001 54 +9 46 + 8 001 
221 +21 215 +17 
2 266 +14 001 208 +20 3 
6 259 +17 002 199 +12 02 
001 8.2+ 0.6 001 18+ 0.9 005 


weight of the thyroid glands produced by propylthio- 
uracil confirms much earlier work. 

The results of this study differ from those of the 
other report (1), not only in degree, but in direction. 
This group reported a threefold thyroid weight in- 
crease and a fourfold I'** uptake decrease following 
1 mg/kg of the Aureomycin diet. In our hands, 20 
times that level of Aureomycin failed to produce a 
significant change in gland size and actually caused a 
smal] but definite inerease in the uptake of I'*? by the 
thyroid gland. The effect of antibiotics on the thyroid 
gland is being studied further. 

Witson C. GRaNnt 
Lederle Laboratories Division, 
American Cyanamid Company, 
Pearl River, New York 
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Association Affairs 


Pullman Meeting of the Pacific Division 


The Pacific Division of the American Association 
for the Advancement of Science held its 35th annual 
meeting, 21-26 June 1954, on the campus of the State 
College of Washington at Pullman. Seventeen societies 
participated in a program of 315 scientific papers. Ar- 
rangements for the meeting were ably handled by a 
local committee and various subcommittees, under the 
general chairmanship of Adolph Hecht. 

This was the second Pullman meeting of the Pacific 
Division, the first having been held in 1932. Persons 
who had the pleasure of attending both of these meet- 
ings, a little more than two decades apart, were greatly 
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impressed with the growth of the State College of 
Washington, the expansion of its physical plant, and 
the continuous improvement of its facilities for both 
teaching and research. 

Registration headquarters were in the Wilson Comp- 
ton Union Building, an impressive and commodious 
student union building that was recently completed, 
with a cafeteria, dining rooms of assorted sizes for 
large and small groups, residence quarters where a 
number of delegates were housed, and ballrooms that 
ean be used for social gatherings in the evening and 
can be divided during the day by movable partitions 
to serve as meeting places for smaller gatherings. 


725 


a 


| 

| 
| 
| 

4 

| 
- 


‘lable 1. Geographic distribution of registrants.* 


Arizona 9 Massachusetts 3 Pennsylvania 1 
California 208 Minnesota 1 South Carolina 1 
Colorado 11 Missouri 1 South Dakota 1 
District of Montana 21 Tennessee 1 
Columbia 2 Nevada 8 Texas 3 
Idaho 563 New Mexico 5 Utah 44 
Illinois 1 New York 5 Virginia 2 
Indiana 1 North Dakota 1 Washington 271 
Kansas 2 Ohio 4 Wisconsin 2 
Maryland 3 Oregon 101 Wyoming 6 
Total, 
continental 
United 
States 767 
Canada Saskatche- India 1 
Alberta 10 wan 4 Mexico 1 
British Brazil 2 Pakistan 1 
Columbia 21 Egypt 1 South Australia 1 
Manitoba 1 Hawaii 3 


Total, foreign 
or overseas 46 
Grand total 813 


* Italic type indicates the seven states, the territory of 
Hawaii, and the Canadian province of British Columbia that 
comprise the Pacific Division of the AAAS. Their combined 
registration was 725, or 89 percent of the total. 


Many of the scientific sessions were held here, while 
others were held in adjacent academic buildings. 

Exhibits of scientific books and instruments were 
set up in a room immediately adjacent to the registra- 
tion desk. A press room was provided in the Compton 
Union Building, and this facilitated good press cover- 
age of the meeting. Tape recordings were made of a 
number of the programs of general interest; these 
were subsequently broadcast over the radio station 
operated by the State College of Washington. 

The general sessions of the Pacific Division included 
two evening addresses and the annual meeting of the 
divisional council. On Tuesday evening, 22 June, A. H. 
Sturtevant, president of the Pacific Division, gave.a 
thought-provoking address on “Social implications 
of the geneties of man” [Science 120, 405 (10 Sept. 
1954) ]. On Wednesday evening, Alfred S. Romer ad- 
dressed the Division on “Redbeds fossils and verte- 
brate evolution,” dealing especially with the transi- 
tion from aquatic to terrestrial life and the evolution 
of heat-regulating mechanisms. 

The meeting of the council of the Pacific Division 
on Wednesday afternoon was addressed informally by 
G. W. Beadle, president-elect of the AAAS, and by 
Raymond L. Taylor, associate administrative secretary. 

The council voted unanimously to elect the American 
Society of Agronomy, Western Branch, an affiliated 


society of the Pacifie Division. This organization, 


which has not previously met with the Pacific Divi- 
sion, participated in the Pullman meeting with a large 
and very successful program. 

Robert B. Brode of the University of California 
at Berkeley was elected president-elect of the Pacific 
Division. The president of the division for the coming 
year is Edwin R. Guthrie of the University of Wash- 
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ington. A. H. Sturtevant of the California Institute 
of Technology, the retiring president, became chair- 
man of the executive committee. 

Adolph Hecht of the State College of Washington 
was elected a member of the executive committee. H. 
Bowman Hawkes of the University of Utah and B. H. 
McConnaughey of the University of Oregon were 
elected members-at-large of the council. 

The council learned with deep regret of the death on 
21 June 1954 of Hermann A. Spoehr, a past president 
of the Pacific Division. A resolution of tribute to Dr. 
Spoehr was adopted and spread upon the minutes. 

The following societies participated in the Pullman 
meeting : 

American Meteorological Society 

American Nature Study Society 

American Society of Agronomy 

American Society for Horticultural Science 

American Society of Ichthyologists and Herpetolo- 

gists 

American Society of Limnology and Oceanography 

American Society of Plant Physiologists 

Association of Pacifie Coast Geographers 

Botanical Society of America 

Cooper Ornithological Society 

Ecological Society of America 

Nature Conservancy 

Northwest Scientific Association 

Pacific Northwest Bird and Mammal Society 

Society of Systematic Zoology 

Western Society of Naturalists 

Western Society of Soil Science 

A number of very pleasant social events were ar- 
ranged by the local committee. On Monday afternoon 
delegates and their wives were welcomed by President 
C. Clement French of the State College of Washing- 
ton, and Mrs. French, at an informal reception. On 
Tuesday evening, following Dr. Sturtevant’s address, 
there was a general reception in the Compton Union 
Building, sponsored by the State College of Washing- 
ton chapter of Sigma Xi. On Wednesday evening a 
general smoker and social hour followed Dr. Romer’s 
address. Thursday evening dinner was an outdoor bar- 
becue for all persons attending the meeting. There 
were numerous activities for wives of delegates, in- 
cluding tours to points of interest, and recreation 
facilities, such as golf and swimming. 

The total registered attendance at the meeting was 
813 drawn from a wide geographic area, as shown in 
Table 1. Although predominantly a divisional meeting, 
as usual all sections of the United States were repre- 
sented. The attendance from four Canadian provinces 
was particularly gratifying. There were registrants 
from six foreign countries, principally exchange pro- 
fessors or students in American universities. Twenty- 
eight localities in the state of Washington were rep- 
resented. 

The next meeting of the Pacific Division will be 
held at the California Institute of Technology, 20-25 
June 1955. 


Pacific Division AAAS 
California Academy of Sciences, San Francisco 


Rosert C, Minter, Secretary 
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Outstanding 


McGRAW-HILL BOOKS 


MODERN PHYSICS FOR THE ENGINEER 


Edited by Louis N. RIDENOUR, Vice-president, 
Telemeter Corporation, and Visiting Professor of 
Engineering, University of California, Los Angeles. 
In press 


Atomic structure, magnetism, solid-state, semi-con- 
ductors, atomic power and chemistry, information 
theory, and computers are among the topics treated 
in this unique collection of lectures which gives engi- 
neers and technical men an account of the more 
interesting developments in the fundamental physical 
science which underlies all engineering. Relatively 
non-mathematical, the book is both authoritative 
and interesting, and is a significant contribution to 
scientific literature in the 20th century. 


THE THEORY OF INFRA RED AND 
RAMAN VIBRATIONAL SPECTRA 


By E. BRIGHT WILSON, JR., Harvard University, 
Joun C. Decrus, Oregon State College, and P. C. 
Cross, University of Washington. In press 


This work covers the theory of the vibrations of poly- 
atomic molecules and the applications of this theory 
to the interpretation of infrared and Raman spectra. 
Particular emphasis is laid on providing a sound 
foundation for understanding and utilizing the sym- 
metry of molecules to simplify calculations. Advanced 
mathematical techniques, such as matrix algebra and 
group theory, are developed in the book as needed. 


STATIC AND DYNAMIC ELECTRICITY 


By WILLIAM R. SMYTHE, California Institute of 
Technology. International Series in Pure and Ap- 
plied Physics. 616 pages, $9.00 


A thorough revision of an authoritative text and ref- 
erence in which the author seeks to develop the basic 
theory far enough to bridge the gap between the 
fundamental principles of electromagnetic theory and 
practical field problems. The use of rationalized mks 
units are introduced throughout; nomenclature is 
modernized; the new approved American Standard 
letter symbols are employed; and a number of useful 
theorems and new problems have been added. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street New York 36, N.Y. | 
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Meetings & Conferences 


November 


28-1. American Soc. of Refrigerating Engineers, Phila- 
delphia, Pa. (J. I. Szabo, 40 W. 40 St., New York 18.) 

28-$. American Soc. of Mechanical Engineers, annual, 
New York City. (O. B. Sehier, II, 29 W. 39 St., New 
York 18.) 

29-1. Assoc. of Military Surgeons, Washington, D.C. (R. 
BR. Sayers, Armed Forces Inst. of Pathology, Wash- 
ington 25.) 

29-2. American Medical Assoe., clinical, Miami, Fla. (G. 
F. Lull, 535 Dearborn S8t., Chicago 10, Ill.) 

80-2. Electronic Computer Clinic, Ist, New York, N.Y. 
(RB. Rimbach, 845 Ridge Ave., Pittsburgh 12, Pa.) 


December 

1-%. Animal Care Panel, Chieago, Ill. (R. J. Flynn, Box 
299, Lemont, Ill.) 

1-8. American Rocket Soc., New York, N.Y. (ARS, 33 
W. 39 St., New York 18.) 

1-7. International Cong. on Medicinal and Similar Plants, 
Sao Paulo, Brazil. (P. Artigas, Rua Tres Rios 363, Sao 
Paulo.) 

1-8. Pan American Pharmaceutical and Biochemical Cong,. 
38rd, Sio Paulo, Brazil. (C. Fontoura, Rua Caetano 
Pinto 129, Sio Paulo.) 

3-4. Oklahoma Acad. of Science, Tulsa, Okla. (R. E. 
Olson, Dept. of Geography, Univ. of Oklahoma, Nor- 
man.) 

38-5. American Psychoanalytic Assoc., New York, N.Y. 
(R. L. Frank, 745 5 Ave., New York 22.) 

4, American Alpine Club, Philadelphia, Pa. (J. ©. Ober- 
lin, 909 Leader Bldg., Cleveland 14, Ohio.) 

5. American Acad. of Dental Medicine, 9th mid-annual, 
New York, N.Y. (W. M. Greenhut, 124 E. 84 St., New 
York 28.) 

5-8. American Soc. of Agricultural Engineers, winter, 
Chicago, Ill. (F. B. Lanham, ASAE, St. Joseph, Mich.) 

5-10. Radiological Soc. of North America, annual, New 
York, N.Y. (D. 8S. Childs, 713 E. Genesee St., Syracuse 
2, N.Y.) 

6-9. Entomological Soc. of America, Houston, Tex. (A. 
B. Gurney, 1530 P St., NW, Washington 5.) 

8-9. Conf. on Myasthenia Gravis, Philadelphia, Pa. 
(Myasthenia Gravis Fdn., Inc., 2 E, 103 St., New York 
29, N.Y.) 

8-10, Eastern Joint Computer Conf., 4th annual, Phila- 
delphia, Pa. (EJCC, P.O. Box 7825, Philadelphia 1.) 
8-10. Western Forestry Conf., San Francisco, Calif. (C. 

8. Martin, 712 U.S. Natl. Bank Bldg., Portland 4, Ore.) 

9-11. Texas Acad. of Science, annual, San Antonio, Tex. 
(G. H. Baird, P.O. Box 228, Huntsville.) 

10-12. Florida Acad. of Science, Tallahassee, Fla. (R. A. 
Edwards, Dept. of Geology, Univ. of Florida, Gaines- 
ville.) 

11-14. American Acad. of Optometry, annual, Toronto, 
Canada, (C. C. Koch, 1502 Foshay Tower, Minneapolis 


2.) 

11-22. World Forestry Cong., 4th, Dehra Dun, India. (T. 
Street, Foreign Agricultural Service, U.S. Department 
of Agriculture, Washington 25.) 

12-15. American Inst. of Chemical Engineers, annual, 
New York, N.Y. (AIChE, 120 E. 41 St., New York 17.) 


(See iasue of 22 October for more comprehensive liatings.) 
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for 
BIOLOGICAL 
PROCEDURES 


“VITAMIN-FREE" 
CASEIN HYDROLYSATE 


An acid hydrolysate of a 10% solution of Vita- 
min Test Casein GBI. Vitamins are removed 
by several carbon treatments. When suitably 
supplemented, it will support excellent growth 
of organisms employed in microbiological 
procedures. 


Ready-to-use, laboratory pre-tested GBI “Vita- 
min Free” Casein Hydrolysate is in convenient 
sterilized liquid form for USP and other 
standard assays, for B-Complex vitamins, 
amino acids and bacterial nutrition studies. 


Immediate shipment (acid or enzymatic hy- 
drolysate) as follows: 


GBI "VITAMIN-FREE" 
CASEIN HYDROLYSATE 


100 ml. serum bottle .......... $1.40 ea. 
1 doz. bottles—$15.00 doz. ... $1.25 ea. 
12 doz. bottles—$14.40 doz. ... $1.20 ea. 
500 ml. serum bottle .......... $6.25 ea. 
1 doz. bottles—$66.00 doz. ... $5.50 ea. 


WRITE FOR FREE CATALOG 1 


@ Save time and money with this 


handy reference book for biologi- ‘feet, 
cal, microbiological, biochemical and 


bactericlogical research supplies. 


Write for your copy today! 


GENERAL © tsvecatory part 


BIOCHEMICALS, INC. Chagrin Falls, Ohio 


29 OcTopER 1954 


Carworth Farms, Inc. 


Laboratory animals and laboratory reagents 


First in uniformity 


First in dependability 


For further information and price list 
please write: 


CARWORTH FARMS, INC. 


NEW CITY, ROCKLAND COUNTY, N. Y. 


For Thorough Washing 
of Laboratory Glassware 


NON-TOXIC 


FOR 
TISSUE CULTURE 


@ Concentrated Liquid 


@ Rinses and Drains 
Completely, Quickly. 
Does Not Leave A 
Film 


xo @ Non - Hazardous, 


FOR Non - Caustic, Non- 
Acid. It is Not Harm- 
ful to Skin or Cloth- 

ing 
Used by Leading Laboratories 


and Hospitals 
WRITE FOR COMPLETE INFORMATION 


LINBRO CHEMICAL CO. 


681 DIXWELL AVE., NEW HAVEN 11, CONN 
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| PERSONNEL 


PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
and research foundations in the 

foreign countries — at a very low cost 

CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a c arge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 


7 times in 1 year 17.50 per inch 
13 times in ] year 16.00 per inch 
26 times in 1 year 14.00 per inch 


52 times in 1 year 12.50 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


waNTeED 


Bacteriologist, Ph.D., 38, family; pathogenic, immunology, sani- 
tary chemicals ; research, development; some teaching, virology, 
supervisory experience. Box 261, SCIENCE, 


(a) Bacteriologist, Ph.D.; two years, charge of laboratory, state 
board of health; six years, bacteriologist, federal government 
agency ; seeks research appointment. (b) arasitologist, Ph.D. ; and 

.P.H.; well trained tropical medicine, mycology, virology; ten 
years experience parasitology; also qualified administration. Wood- 
ward Medical Personnel Bureau, 185 North Wabash, Chicago. X 


(a) Biochemist, Ph.D.; four years, research chemist and group 
leader; eight years, director of research pharmaceutical company. 
(b) Pharmaceutical chemist; Ph.D.; four years industrial research 
(synthesis of drugs); four years, director research, large com- 
pany. Medical Bureau (Burneice Larson, Director), Palmolive 
Building, Chicago. x 


Pharmacologist, Ph.D., 31. Recent graduate desires Academic, In- 
dustrial or pure research position. Knowledge of electronics, By 
lications. Prefers Midwest. Box 260, SCIENCE. 10/29 


Yeast Geneticist, Ph.D., 34 years post-doctoral research experi- 
ence, publications, desires position in university, brewery or other 
fermentation industries. Married. Box 262, SCIENCE. 11/5 


OPEN 


(a) Physician, preferably internist, to join staff of clinical imvesti- 
gation, large company ; East. (b) Pharmacologist, psychiatric re- 
search program; university medical school, Jest. (c) Clinical 
bacteriologist, Ph.D. or aster’s; association group of patholo- 
gists; large city, medical center, East. (d) Biochemist well 
qualified protein chemistry to direct small group in biochemistry 
section ; opportunity to become head of chemical research depart- 
ment; activities concerned principally with research directed 
toward new products; minimum four years’ experience in pharma- 
—, field required; West. (e) Bacteriologist; Ph.D., experi- 
in production and diagnostic reagents; duties principally 
production $6-$10,000 ; Chicago. S10-5 Medical Bureau (Burneice 
rson, Director), Palmolive uilding, Chicago. xX 


Research Chemist and Assistant Chemist. One opening for research 
chemist with Ph.D. preferably in biochemistry for tisshe culture 
work with protein-amino acid metabolism in cancer. Three addi- 
tional openings for assistant chemists with B.S. are available in 
the following areas of work.—(1) tissue culture (2) Warbur 
studies (3) organ culture. In reply, please include industrial oa 
academic experience, pertinent information, and a recent personal 
eg The Samuel Roberts Noble Foundation, Inc., Labora- 
tory Research Division, Box 870, Ardmore, Oklahoma. x 


Science Editor. Man or woman to edit, write copy in Physics, 
Geology, Minerology, Astronomy and Mathematics for encyclo- 
pedia. Strong educational background and editorial experience 
desired. Give salary and full details. Franklin J. Meine, Editor-in- 
Chief, American Peoples Encyclopedia, 179 North Michigan Ave- 
nue, Chicago 1, Illinois. 10/22, 


POSKTIONS OPEN 


INVESTIGATOR 


Familiar electronic approaches to 
biological problems, scanning and 
counting techniques, video and 
pulse circuits. 


WRITE TO 


Mr. George A. Kaye, 
Employment Manager 


ALLEN B. DU MONT 
LABORATORIES, INC. 


35 Market Street 
East Paterson, New Jersey 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


MARKET PLACE 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. ‘ 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 


7 times in | year 17.50 per 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 


52 times in 1 year 12.50 oer inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


BOOKS AND MaGaziNes 


Your sets and files of scientific journals 

are needed by our library and institutional customers. 
lists and description of periodical = are to 
at high market prices. Write Dept. a4 CANNER, | .. INC. 
jusetts 
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BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


C= The MARKET PLACE 


WANTED TO PURCHASE .. Sets and runs, foreign 


and domestic. Entire 

SCIENTIFIC PERIODICALS libraries and smaller 
and BOOKS collections wanted. 

WALTER }. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


37 TA IN = 


STARKMAN Biological Laboratory 461 Bloor St.. W. 


THE LOGIC OF MODERN SCIENCE 


By J. R. KANTOR 
375 pa 


Principia Press, Inc., Bloomington, a 


BACK NUMBER PERIODICALS — Bought and Sold 


@ Tell us what you want?—What have you to offer? 
Abrahams Magesine Service DEPT. P, 56 E. 13th ST. 
tablished 1889 NEW YORK 3, N. Y. 


PROFESSIONAL SERVICES 


LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can publish 

your book. All subjects considered. New authors welcome. 

VANTAGE PRESS, Inc. @ 120 W. 31 St., New York 1 
in Calif.: 6356 Hollywood Bivd., Hollywood 28 


LABORATORY SERVICES 


FOUNDATION) Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 
tomology 


Screening of compounds for insecticidal, fungicidal 


and bactericidal properties ® Biological evaluation 

and chemical determination of insecticides ® Peet- 

Grady and C.S.M.A. aerosol tests © Warfarin assays 
Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P.O. BOX 2059-V ° MADISON 1, WISCONSIN 


SUPPLIES AND EQUIPMENT 


Your assurance of the finest laboratory supplies, 
scientific instruments, chemicals and glassblowing. 
E. Machlett & Son + 220 E. 23rd St.» N.Y. 10, N.Y. 


AVOID DELAY .. . . Cash in Advance 
MUST be enclosed with ALL classified ads. 
See “Charges and Requirements” 


=ALBINO RATS 


Our mass production methods insure 
greatest uniformity and consistency 
Price list on request 
DAN ROLFSMEYER CO. @& Phone 6-6149 
Route 3, Syene Road, Madison, Wisconsin 


H-M- CHEMICAL: Co. 365! ; 18th Strest 
QUALITY - AMINO ACIDS 


and other products you need are 

listed in our catalogue. Send for our 

NEW-SUPPLEMENT 
September, 1954 


(THIS is the EXACT SIZE RECTANGLE | “8YIN Sreuments 


on the Field Finder containing 


over ae lines and indicia, No. 201-050-150 
They form a simple, non-marking Micro-Slide 


device for the microscopist to re=- 


locate fields of interest in a 

elide-mounted specimen, Other FIELD FINDER 
advantages: Superb precision—- LOVINS ENGINEERING 
tructive; used by substitution, COMPANY 


with interchangeability; non-dee- 
SILVER SPRI 


for 
@ MICROSCOPES 


@ MICROTOMES 
@ ILLUMINATORS 


Specializing in equipment made in all 
Zeiss and Leitz factories 


Write to 


ERIC SOBOTKA CO. 


@ 102 West 42d Street 
New York 36, N. Y 


CONSISTENT RATS & MICE 


All animals antibiotic free 


BUDD MT. RODENT FARM 
CHESTER, N. J. 


Breeders of @ recognized strain 
of Wistar rats and W.S. mice 


29 Ovroper 1954 


11A 


| 
| 
| 
NG. MD. 
; 
or 
| 
i 


The MARKET PLACE 


| BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


SUPPLIES AND EQUIPMENT jill 


RATS 
‘we, F. G. Lurie, 834 E. 90th St. 
Chicago 19, WM, 


offers equipment for the 


= histology and) chemical laboratory. 
PARASITOLOGICAL PREPARATIONS 215 East 149th 


e high quality — low priced. Write for catalog 
TROPICAL BIOLOGICALS @ P.O. Box 2227, San Juan, Puerto Rico. 


eet * New York 51, N.Y... 


——— ALBINO MICE —— 


STOKELY-PETERSON, INC. @ P.O. Box 1254 


Mad 1, Wisconsin 
ALBINO “er | Price list on reauest 


the veterinarian 


HYPOPHYSECTOMIZED RATS to research” 


DEC. 3 
HENRY L. FOSTER, D.V.M. ad 
President snd Director = CONVENTION ISSUE 
Send your copy in, now! 


KLETT 
ELECTROPHORESIS 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 


12A 


ScIENCE, VoL. 120 


| 

| Le '} >| \¢ | 

| 

} 
| 
| 
| 

: 
| 


THE Reco FRACTION COLLECTOR 
FOR CHROMATOGRAPHY 


- 


on time-flow basis 
with four chromatographic col- 


Umnns operating simultaneously. Check these important features offered 
. by the new RECG Model F1200: 


Two MeEtHops or CoLLection ...timed-flow and volumetric. 
Auromatic...whether set for timed-flow or volumet- 
ric operation. Cottects Up To 400 Samp es... resulting 
in sharper differentiation of components. REapiLy INTER- 
CHANGEABLE RECEIVER .. . affording widely varied 
volumes per fraction. Four CHROMATOGRAPHIC 
Cotumns Can Be OperaTeD SIMULTANEOUSLY... 
each delivering into an individual row of tubes. 
CoL.Lects SAMPLES ON A VOLUME BASIS AS SMALL AS 
3 cc...and up to 90 ml. with standard receiver plates. Timed 
ms a Interval Between Tubes from 30 Seconds to 50 Minutes. 
tor volume from ane Samples in Full View for Ready Observation. ACCURATE... 
and Completely Dependable in Performance. 


STANDARD EQUIPMENT: Stand with four stainless steel sup- 
port posts. Heavy duty worm gear reduction motor with indexing 
mechanism. Two receiver plates: one holding 400 13 mm tubes, 
the other 100 25 mm tubes. Three volumetric assemblies (3 ml., 
5 ml., and 10 ml.). Timer/Controller. 


PRICE: RECO Model F1200 Fraction Collector, 
complete $525.00 
Write for Brochure F-10 


THE Reco SAMPLE APPLICATOR FOR 
PAPER CHROMATOGRAMS 


The new RECO Sample Applicator simplifies and speeds up ap- 
plication of samples to paper chromatograms. Enables application 
in controlled amounts and prevents spreading of sample on paper. 
With the RECO Sample Applicator inexperienced workers can do 
uniform spotting giving consistent results. Eliminates considerable 
variability when several individuals do the spotting, as may be 
the case where samples of many field replications are involved. 


Literature describing the complete line of RECO Paper Partition 
Chromatographic Equipment and Supplies sent on request. 


MANUFACTURER 
RESEARCH EQUIPMENT Corporation 


1135 THIRD STREET © GAKLAND, CALIFORNIA 


Write for Brochure F-15 
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Introducing 


NEw! 
LOW-BUDGET ! 
EASY-TO-USE! 


THE AO NO. 73 LABORATORY MICROSCOPE 


Students Learn Quickly 


Even the student who has never used a 
microscope will find only the briefest 
explanation necessary in order to operate 
the low-cost No. 73. With this new micro- 
scope, teachers can devote more time to 
actual subject-matter — less to operation 
instructions ! 

Single Adjustment 

Here’s the secret — a single coarse-fine 
adjustment, three times as responsive to 
the touch as a standard coarse adjustment. 
It’s fast and precise! Other time saving 
features include: “Spring-loaded” focusing 
adjustment mechanism to protect slides 
from damage and a 5 aperture disc 
diaphragm that “clicks” into numerically- 
identified positions. Lower-positioned 
control knobs and stage, as well as overall 
lower instrument height, mean greater 
working comfort. 


New Look 

The No. 73’s streamlined, uncluttered 
appearance will please the young student. 
Even the specially-designed 10X and 43X 
objectives, color-marked for easy identifi- 
cation, feature a new bullet-shape! Avail- 
able with mirror or an attached substage 
illuminator. 


Price 

No. 73S Microscope, with 10X and 43X 
objectives, 10X eyepiece, just $109.00 ea. 
In lots of five or more, only 98.10 ea. 


Instrument Division Buffalo 15, New York 
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